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(57) The electrooptical converter comprises se- 
quentially located on the optical axis: at least one optical 
lighter, a transparent support or M transparent supports, 
each in the form of at least one plan-parallel plate or at 
least one prism of full intemal reflection, at least one line 
modulator, at least one visualizer. a perception device, 
and at least one control device. Each line modulator 
comprises a transparent electroconducting layer ap- 
plied to the transparent support, the electroconducting 
layer being covered with a transparent gel-like layer, and 
a system of i parallel ribbon control electrodes and 
ground electrodes, arranged in one plane on a second 
support corresponding to each of line modulators and 
located with a gap above the transparent gel-like layer 
and electrically connected to the corresponding control 
device. Each transparent support together with the cor- 
responding at least one line modulator forms a line ele- 
ment. The optical lighter consists of a lengthy light 
source and a lighting convertible lens sequentially locat- 
ed on the optical axis, and the visualizer includes a Fou- 
rier-objective and a visualizing diaphragm sequentially 
located on the optical axis. The light source is pulse or 
continuous. The frequency of light pulses recurrence is 
equal to the line frequency of the image. The ribbon con- 
trol electrodes are electrically connected to the periodic 
structure of control teeth, and the ground electrodes are 
electrically connected to the periodic structure of ground 
teeth. For each line pixel the teeth together with the cor- 
responding electrodes look like two conducting combs 
isolated from each other. The combs' teeth are located 



in parallel to the lengthy light source, while the location 
period of the pairs of the control teeth and ground teeth 
^eeth calculated from the relation: >^eeth ^ ^igm ^ 
cxjjv, wherein A^jg^t is a wave length of the lengthy light 
source and oc^j^. (in radians) is a divergence of the radi- 
ation of the light source in a direction perpendicular to 
the combs' teeth. 
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Description 

Field of technique. 

5 [0001] The invention relates to a light modulation by methods of control of intensity and phase characteristics of a 
light flux with creation and use of new reliefography deformabie layers. The invention can be applied in the opticai- 
mechanical industry, television, press, communication facilities, optical fiber switching and filtering devices, fast line 
and matrix printers and in other fields of technique. 

10 Bacicground of the invention 

[0002] An electrooptical converter containing an intermediate carrier of relief recording of a line composed of a trans- 
parent support in a form of a plan-parallel plate or a prism of full internal reflection with a transparent electroconductive 
layer or a transparent gel-like layer sequentially applied to it, and a system of parallel ribbon control and ground elec- 
ts trodes applied to a second transparent support and allocated above the gel-lilce layer with a gap; a block of sources 
of voltage signals connected to the control electrodes; an optical system of visualization of a relief information, func- 
tioning for gleam and consisting of a condenser and a cylindrical objective - an anamorphote, a visualizing diaphragm, 
a means for vertical scanning of the line and a screen is known (USSR Certificate of Authority 678519, IntCI, G11B 
7/00, 1979. to Yury Guscho. Physics of reliefography. Moscow, NAUKA, 1999. p.526). [1]. 
20 [0003] A disadvantage of the known device is a necessity of use of an optics functioning for gleam which has very 
low relief sensitivity to electrical signals and a low contrast that does not allow to receive an image of high enough 
quality. The absence of syncronization of means for vertical scanning of the line with a source of voltage signals in the 
known device reduces stability of the image on the screen, i.e. Impairs its quality. The quality of the image is also 
impaired as a result of a phase noise produced by the electrodes which should be made transparent. 
25 [0004] Another known electrooptical converter comprises an intermediate carrier of relief recording of the line com- 
posed of the transparent support In a form of a plan-parallel plate or a prism of full internal reflection with the transparent 
conducting layer or the transparent gel-like layer sequentially applied to It and a system of parallel ribbon control and 
ground electrodes applied to the second support and allocated above the gel-like layer with a gap; a block of sources 
of voltage signals connected to the control electrodes, a light filter, an optical system of visualization of the relief infor- 
30 mation, a visualizing diaphragm, a means for vertical scanning of the line synchronized with the source of voltage 
signals, and a screen (Patent RU (11) 2031624 (13) CI) [2]. 

[0005] A disadvantage of this known device is a necessity of usage of ribbon control and ground electrodes that 
restricts resolution capability of the device and therefore does not allow to receive an image of a high enough quality 
and a high contrast. Another disadvantage is a poor quality of semi-tone information because of the difficulties of 

35 transformation of distribution of "the potential on the ribbon electrodes into distribution of illuminance on the screen, 
[0006] The closest analog of the present Invention is a known electrooptical converter containing three Intermediate 
carriers of relief recording of the line, each carrier comprises a transparent support in a form of a plan-parallel plate or 
a prism of the full internal reflection with a transparent conducting layer and a transparent geHike layer sequentially 
applied to it, and a system of parallel ribbon control and ground electrodes applied to a second support and allocated 

40 with a gap above the geMike layer; a block of sources of voltage signals connected to the control electrodes of all three 
intermediate carriers of relief recording of the line; three optical systems of visualization of the relief information, each 
system consisting of a light source, a lighting convertible lens consisting of a cylindrical and a spherical objectives, a 
prism of the full internal reflection and a projective convertible lens consisting of a cylindrical and a spherical objectives; 
two dichroic mirrors, a visualizing diaphragm, a means for vertical scanning of the line consisting of a mirror drum put 

45 on a shaft of an electromotor; a screen; a photosensor and a synchronization device, the output terminal of said device 
Is connected to the block of sources of voltage signals, and an Input terminal - to a phototsensor (Patent RU 2080641 
[3]; International PCT Application WO 01/48531 A3; 05.07.2001, inventor: Yury Guscho [4]), 

[0007] A disadvantage of the above device is a necessity of usage of ribbon control and ground electrodes, which 
restricts resolution capability of the device and therefore does not allow obtaining an image of high enough quality. 
50 Another disadvantage is a poor quality of information imaging due to the lack of orientation of the control and ground 
electrodes with respect to the light source. Moreover, the lack of an objective after the stop diaphragm reduces oper- 
ational possibilities and quality of the imaging of the electrooptical converter. 

[0008] Moreover, the existing gel-like layers, methods of their production and as well as the methods of production 
and design of the line modulators do not meet the modern requirements. 
55 [0009] A known gel-forming composition, which is close to the claimed one comprises a basic compound - polymer 
organovinylpolysiloxane - 100 mass parts, a cross-linking agent - methyl hyd rid polysiloxan - 0,6 mass parts; a compo- 
nent that increases adhesion - a silane compound - 0,5 mass parts, a platinum catalytic agent - 0,03 mass parts (Patent 
USA No5,432,280; 11.07.1995; Hurogasu Hare, Masayuki Sheno) [5]. 
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[0010] A known gel-forming composition is prepared by mixing of the components in the temperature range of from 
ambient temperature up to eC'C. However, this composition is characterized by a low limit of structural toughness. 
Therefore the composition can't be used for a preparation of high-quality and long-living gel-like light-modulating me- 
dium. 

5 [001 1 ] The closest analog of the composition of the present invention is the composition for obtaining a light-modu- 
lating medium consisting of a basic compound - polymer a,ci)-dihydroxypolydlmethylsiloxane - 100 mass parts, a cross- 
linking agent tetraethoxysilan - 7 mass parts, a plasticlzing agent - a polydimethylslloxane liquid - 600 mass parts and 
a catalytic agent - stannum diethyldicaprylate - 4 mass parts. [5] 

[0012] However, the known composition does not allow to produce gel-like light-modulating_medlum of sufficient 

10 durability without hermetic sealing of the volume the gel is placed in. 

[0013] The following method of production of gel-like layers is used for preparation of the gel-like light-modulating 
medium from the prototype composition. First of all, a 10-30 % solution of a,(D - dihydroxypolydlmethylsiloxane with a 
molecular mass of (1-2)1 0^ g/mol in a polydimethylsiloxane liquid with a molecular mass of (0,6-1 )1 0^ g/mol Is prepared. 
Then tetraethoxysilan e acting as a cross-linking agent is added to this solution In the ratio of tetraethoxysllane to a,co 

IS - dihydroxypolydlmethylsiloxane from 0,8:1 up to 1,5:1. Then the blend is mechanically mixed during 20-40 min. The 
process of gelation begins instantly when the catalytic agent and the cross-linking agent are added to the blend. Ac- 
cording to the cited invention, said process proceeds during 1-3 days. The application of the gel-like medium to the 
support is carried out by the following method: the transparent support covered with the transparent conducting layer 
is poured with a solution of the substance increasing the gel-like layer adhesion to the support. Then said transparent 

20 support is poured with the gel-like composition. The support is then covered with an additional glass plate. In the known 
method this additional glass plate Is beforehand coated with a layer of substance decreasing adhesion of the gel-like 
layer. Metal, for example, chrome, aluminum or nickel, is used as said coating. The presence of a layer decreasing 
adhesion of the gel-like layer to the additional glass plate allows to increase the number of the layers to be separated 
from the additional glass plate upon its separation from the layer I4J. 

25 [0014] For realization of a constant speed of polymer cross-linking In the known method, it is proposed to carry out 
a chemical reaction of structuring and to expose the layer to the air after the separation of the additional glass plate In 
a compartment with a constant temperature within ± 1,5*C in the temperature range of from 10°C up to 70**C. The 
access of moisture to the surface of the gel-like layer is necessary for final formation of a net of the polymer molecules, 
so the gel is to be exposed to the air with the moistness not less than 20 % for 3-5 days. 

30 [0015] A disadvantage of the above method is the usage of a metal as an anti-adhesion coat. After two-three times 
of use, the metal (because of its softness) is scratched and does not allow to obtain a layer of the high quality any 
longer. Its continuous renewal is a technologically laborious and an expensive process. 

[001 6] Moreover, the necessity of the strict maintenance of the temperature regime of the cross-linking reaction and 
particular moistness complicates the gel-like medium preparation process and accordingly the production of gel-like 
35 layers with reproductible characteristics. 

[001 7] The object of the present Invention Is an expansion of a range of applicability of the device and an improvement 
of the quality of imaging on the device of perception of the optical signal, as well as the preparation of a gel-tike 
deformable medium, which is stable under the continuous exploitation, providing of the modified methods of its prep- 
aration and the forming of an optical gel-like layer in the line modulator. 

40 

Summary of the Invention 

[0018] The aforementioned objects are achieved by the present invention. 

[0019] According to the present Invention, the electrooptical converter comprises sequentially located on the optical 
45 axis: at least one optical lighter, a transparent support or M transparent supports, each in the form of at least one plan- 
parallel plate or at least one prism of full internal reflection, at least one line modulator, at least one visuallzer. a per- 
ception device, and at least one control device, wherein each line modulator comprises a transparent electroconducting 
layer applied to the transparent support, the electroconducting layer being covered with a transparent geMike layer, 
and a system of I parallel ribbon control electrodes and ground electrodes, arranged in one plane on a second support 
50 corresponding to each of line modulators and located with a gap above the transparent gei-IIke layer and electrically 
connected with the corresponding control device, wherein each transparent support together with the corresponding 
at least one line modulator forms a line element; while the optical lighter consists of a lengthy light source and a lighting 
convertible lens sequentially located on the optical axis, and the visuallzer includes a Fourier-objective and a visualizing 
diaphragm sequentially located on the optical axis; the light source is pulse or continuous, and the frequency of light 
55 pulses recurrence is equal to the line frequency of the image; the ribbon control electrodes are electrically connected 
to the periodic structure of the control teeth, and the ground electrodes are electrically connected to the periodic struc- 
ture of ground teeth, for each line pixel the teeth together with the corresponding electrodes look like two conducting 
combs Isolated from each other, while the combs' teeth are located in parallel to the lengthy light source, while the 



3 



m 



BP 1 580 592 A1 

location period of the pairs of the control teeth and ground teeth 's calculated from the relation: \e©th ^ "^2 X^ig^t 
/ otjjjv, wherein A^ight is a wave length of the lengthy light source and o^jy. (in radians) is a divergence of the radiation 
of the light source in a direction perpendicular to the combs' teeth, and the geNike layer is made on the base of 
polyvinylsiloxane (CH2=CH)3SiO t(CH3)2SIO]n,Si(CH=CH2)3 with molecular mass of 10000-16000 and viscosity of 
5 80O-1 000 centistokes, oligohydridesiloxane (CH3)3SIO{[(CH3)2SiO][CH3SiO(H)]}Si(CH3)3 with hydride groups content 
of 10-15% and viscosity of 50-100 centistokes. 

[0020] At least one cylindrical objective which generatrix is parallel to the combs' teeth can be Inserted into the lighting 
convertible lens. 

[0021] The visualizer can contain at least one cylindrical objective which generatrix is parallel to the combs' teeth. 

10 [0022] The perception device can contain a projection lens, a system of mirrors, a means for vertical scanning of a 
line, a screen, a photosensor of a scanner, while the toroidal-cylindrical objective is inserted into the projection (ens. 
[0023] The control device can consist of the synchronization device which output is connected to the block of sources 
of voltage signals, and its input is connected to the photosensor of the scanner; the base voltage source which is 
located between the transparent electroconducting layer and the ground electrodes; the block of sources of voltage 

15 signals connected to i inputs of the control electrodes of the line modulator; a bias voltage source connected via electric 
source of corrections of the time front of relief formation by one output to the like outputs of the block of sources of 
voltage signals, and by the other output - to the ground electrodes; while the synchronization device has two additional 
outputs, one of which is connected to the light source, and the other - to the means of scanning of the line, and also 
has an additional input from the block of sources of voltage signals, while the electric source of corrections of the time 

20 front of relief formation is Inserted sequentially with the bias voltage source and connected to the synchronization 
device, which at the moment of powering up the pulse signal applies an additional pulsing bias voltage of the time 
determined form, and a commutator switching polarity of a signal on the ribbon control and ground electrodes according 
to the given time-space rule is connected to the block of sources of voltage signals and to the synchronization device. 
[0024] The system of the parallel ribbon control and ground electrodes can be applied to the second support and 

25 can be covered with a thin dielectric layer of a unifonm thickness to which the combs' control teeth and ground teeth 
parallel to the lengthy light source are applied perpendicularty to the ribbon control and ground electrodes, and the 
control teeth are electrically connected by the contacts with the corresponding ribbon control electrodes, and the ground 
teeth are electrically connected by the contacts with the corresponding ribbon control electrodes, wherein the butt- 
ends of the teeth of one pixel are located opposite to butt-ends of the teeth of the other pixel with a gap, the teeth are 

30 covered with a thin protective dielectric layer with adjustable electric parameters. 

[0025] The system of the parallel ribbon control and ground electrodes can be also applied to the second support 
and can be covered with a thin dielectric layer of a uniform thickness to which the combs* ground teeth are applied 
electrically connected by the contacts with the corresponding ribbon ground electrodes and are covered with the second 
thin protective dielectric layer of a uniform thickness, to which the combs' control teeth are applied, the control teeth 

35 are electrically connected by the contacts with the corresponding ribbon control electrodes, while in each pixel the butt- 
ends of the teeth are located opposite to spaces between the butt-ends of the neighbour pixel. 
[0026] The perception device can contain a projection lens, a system of mirrors, a means for vertical scanning of a 
line; the device contains the red, green and blue optical lighters and three control devices, corresponding to red. green 
and blue optical lighters and connected electrically by the outputs with the color commutator connected by one output 

40 to each line modulator, by three outputs - to three optical lighters sequentially switched on by it, and by the fifth output 
- to the means of scanning, the transparent support in made in the form of at least one triangular prism of full internal 
reflection, each line element contains three line modulators to be switched on simultaneously, each modulator has the 
corresponding period of order of the pairs of control teeth and ground teeth \Qe^ for each of three colors, three optical 
lighters are arranged in parallel to each other, and the light flux of the corresponding color falls perpendicularty to the 

45 corresponding line modulator, while the light flux with the greater wave length is directed to the line modulator, located 
on a greater distance from the Fourier-objective, while opaque visualizing diaphragm blocks or transmits radiation of 
the zero order of all three colors. 

[0027] The claimed device can contain red. green and blue optical lighters and three control devices, corresponding 
to red, green and blue optical lighters and connected electrically by the outputs with the color commutator connected 

so by one output to each line modulator, by three outputs - to three optical lighters sequentially switched on by it, and by 
the fifth output - to the means of scanning, each line element contains three line modulators with three various spatial 
periods of order of pairs of control teeth and ground teeth 7^,'Kq,Xq corresponding to the wave lengths of light of red, 
green and blue optical lighters, while all three line modulators switched on sequentially in time are located on the optical 
axis in such a way that the line modulator with the greater wave length is located on a greater distance from the Fourier- 

55 objective. 

[0028] In the claimed device each transparent support can be made in the form of N triangular prisms with a rectan- 
gular triangle as the basis sequentially optically conjugated by the equal leg lateral sides, while the line nrKxJulators 
are applied to all or to some of hypotenuse lateral sides; one leg lateral side of the first prism has a free surface directed 
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to at least one optical lighter, and one leg lateral side of the last prism has a free surface directed to at least one 
visualizer, while these sides are located perpendicularly to the optical axis, and the light from the optical lighter falls 
on all hypotenuse sides at the angle grater than the angle of full intemal reflection, and the line modulators have equal 
or different spatial frequencies of the combs' teeth. 

5 [0029] The device can further comprise M line elements, anranged in the fomn of a linear matrix, the transparent 
support of each of the line elements consisting of an even number of prisms, wherein the first and the last free leg 
lateral sides of the line elements located In parallel planes or in one plane are directed correspondingly to the matrix 
of M monochrome, three-colored or multi-colored optical lighters and to the matrix of M monochrome, three-colored 
or multi-colored visualizers correspondingly 

to [0030] The perception device can be made in the form of a transparent or mat, or photosensitive, or thermo-sensitive 
material and can be arranged after the matrix of visualizers on the optical axis. 

[0031] The lengthy light source can be designed in the form of an optical fiber or a matrix of optical fibers, connected 
by one side to a monochrome or polychrome laser light source of information and optically conjugated with the prism 
which Is met first on the way of the light transmission by the other side, while each optical fiber is optically conjugated 

15 to one or several pixels of each line modulator, and the prism last met on the way of light transmission is conjugated 
to one visualizer or a matrix of visualizers. while the opaque visualizing diaphragm contains one hole or a matrix of 
holes with an aperture transmitting the zero order of light diffraction, while the objective is located on the optical axis 
after that hole or a matrix of holes on a distance less than the focal one, and the objective focuses light on the output 
optical fiber connected on the other side to the perception device of the light information, and the signal voltage can 

20 be applied to all line modulators synchronously, or in a three-phase time mode, or in a multiphase time mode, the 
voltage is sufficient for creation of the optimum depth of the phase modulation which is equal to 4,82 radian, and the 
perception device is electrically connected to the optica! lighter. 

[0032] The lengthy light source can be designed in the form of an optical fiber or a matrix of optical fibers, connected 
by one side to a monochrome or polychrome laser light source of information and optically conjugated with the prism 

25 which is met first on the way of the light transmission by the other side, while each optical fiber has an optical contact 
with one or several pixels of each line modulator, and the prism last met on the way of light transmission is conjugated 
to one visualizer or a matrix of visualizers, while the opaque visualizing diaphragm contains one hole or a matrix of 
holes with an aperture transmitting radiation of first and/or of other higher order of light diffraction, controlled by pixel 
electrodes, while the visualizer for each line modulator is designed in such a manner that the objective is located 

30 against each hole or a matrix of holes, and the objective focuses light on the output optical fiber connected on the other 
side to the perception device of the light information, and the signal voltage is applied to all line modulators synchro- 
nously, or in a three-phase time mode, or in a multiphase time mode, the voltage is sufficient for creation of the optimum 
depth of the phase modulation which is equal to 4,82 radian, and the perception device of the light information is 
electrically connected to the optical lighter 

35 [0033] The optical lighter can be arranged at an angle less than 90 degrees and the perception device can be ar- 
ranged at an angle of 90 degrees to the leg lateral side of the prism of the line element first met on the way of the light 
transmission, and the part of the visualizing diaphragm blocking light of zero order of diffraction is covered with a mirror 
and located in parallel to the leg lateral sides of the prism of the line element last met on the way of light transmission, 
while the second perception device or the light-absorbing device is located at the side of visualizing diaphragm that is 

40 not covered with the minror. 

[0034] The combs' teeth of one or several line modulators in the line element can be covered with the continuous 
thin dielectric minror reflecting light of the corresponding wave length, and one or all hypotenuse sides of prisms that 
do not contain line nruKluiators (free sides) are covered with a mirror. 

[0035] The last free leg lateral side of the prism of the line modulator can be covered with the mirror. 

45 [0036] In another embodiment of the invention the electrooptical converter comprises red, green and blue optical 
lighters, the transparent support in the form of at least one plan-parallel plate or at least one prism of full internal 
reflection, one line modulator, at least one visualizer, the perception device, three control devices corresponding to 
red, green and blue optical lighters, the control devices connected electrically by the outputs with the color commutator 
connected by one output to the line modulator, and by three outputs - to three optical lighters sequentially switched on 

so by it. and by the fifth output - to the means of scanning, while the line nxKlulator comprises the transparent electro- 
conducting layer applied to the transparent support, the electroconducting layer being covered with the transparent 
gel-lilce layer, and the system of i parallel ribbon control electrodes and ground electrodes, an-anged on the second 
support in one plane and located with the gap above the transparent gel-like layer, wherein the line modulator together 
with the transparent support forms the line element and each optical lighter consists of the lengthy light source and 

55 the lighting convertible lens sequentially located on the optical axis, the light source is pulse or continuous, and the 
frequency of light pulses recun-ence is equal to the line frequency of the image; the visualizer includes the Fourier- 
objective and the visualizing diaphragm sequentially located on the optical axis, while the collinear flux of radiation of 
all three colors falls perpendiculariy and sequentially in time onto the line element, and the ribbon control electrodes 
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are electrically connected to the periodic structure of the control teeth, and the ground electrodes are electrically con- 
nected to the periodic structure of the ground teeth, while for each line pixel the teeth together with the electrodes look 
like two conducting combs isolated from each other, while the combs' teeth are located in parallel to the lengthy light 
sources, and the period of order for the pairs of control teeth and ground teeth A^eeth determined according to the 

5 relation: Xteeth ^ ^ght min / Odivmax* where o^ivmax the greatest divergence of radiation among red, green and 
blue colors and X^ightmin is the minimum length of the light wave, while the size of opaque visualizing diaphragm is 
determined according to the condition of overlapping of zero orders of all three colors, and the voltage on the control 
electrodes of the line modulator forms the necessary depth of the relief for each color, and the gel-like layer is made 
on the base of polyvinylsiloxane (CH2=CH)3SiO [(CH3)2SiO]n,Si(CH=CH2)3 with molecular mass of 10000-16000 and 

10 viscosity of 800-1000 centistokes, oligohydridesiloxane (CH3)3SiO{[(CH3)2SiO][CH3SIO(H)]}Si(CH3)3 with hydride 
groups content of 10-15% and viscosity of 50-100 centistokes. 

[0037] In another embodiment of the invention the electrooptlcal converter comprises at least one optical lighter, one 
transparent support or M transparent supports, each in the fonm of at least one plan-parallel plate, at least one line 
modulator, at least one visualizer. the perception device, and further comprises at least one control device, wherein 

15 each line modulator comprises the transparent electroconducting layer applied to the corresponding transparent sup- 
port, the electroconducting layer being covered with the transparent gel-like layer, and the system of i parallel ribbon 
control electrodes and ground electrodes, arranged in one plane on the second support corresponding to each line 
modulator and located with the gap above the transparent gel-like layer and electrically connected with the control 
device, wherein each transparent support together with corresponding at least one modulator fomis the line element, 

20 while the optical lighter consists of the lengthy light source and the lighting convertible lens sequentially located on the 
optical axis, and the visualizer includes the Fourier-objective and the visualizing diaphragm sequentially located on 
the optical axis; the light source is pulse or continuous, and the frequency of light pulses recurrence is equal to the line 
frequency of the image; the optical lighter is arranged in such a way that radiation from it is directed to the plane-parallel 
plate, to the transparent electroconducting layer, to the transparent gel-like layer, to the air gap at an angle less than 

25 90 degrees, while the ribbon control electrodes are electrically connected to the periodic structure of the control teeth, 
and the ground electrodes are electrically connected to the periodic structure of the ground teeth, for each line pixel 
the teeth together with the electrodes look like two conducting combs isolated from each other, while the combs' teeth 
are located in parallel to the lengthy light source and are covered with a continuous thin dielectric mirror reflecting light 
of the corresponding wave length, and the period of order for the pairs of control teeth and ground teeth T^QQf^ is 

30 determined according to the relation: ^^th ^ >'2 ^ight min ' max* wherein X,jght is a wave length of the lengthy light 
source and o^jy. (in radians) is a divergence of the radiation of the light source in a direction perpendicular to the combs' 
teeth, and the geMike layer is made on the base of polyvinylsiloxane (CH2='CH)3SiO [(CH3)2SiO]mSi(CH-CH2)3 with 
molecular mass of 10000-16000 and viscosity of 800-1000 centistokes, oligohydridesiloxane (CH3)3SiO{[(CH3)2SiO] 
ICH3SiO(H)]}Si(CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 centistokes. 

35 [0038] The objects of the invention can be also achieved by a gel-like layer for the electrooptlcal converter. 

[0039] The gel-like layer for the electrooptlcal converter is a product of the reaction of the components of the gel- 
like composition which includes polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]mSi{CH=CH2)3 with the molecular mass 
of 10000-16000 and viscosity of 800-1000 centistokes. oligohydridesiloxane (CH3)3SiO{[(CH3)2SiO][CH3SiO(H)]}Si 
(CH3)3 as a cross-linking agent, with hydride groups content of 1 0-1 5 % and viscosity of 50-1 00 centistokes, polymeth- 

40 ylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 as a plastidzer with viscosity of 5-20 centistokes, 0,1 % solution of chlo- 
roplatlnic acid in an organic solvent or its complex with tetravinylsilane as a catalyst of hardening, in the following 
proportion (mass parts): polyvinylsiloxane - 100, oligohydridesiloxane - 15-25, polymethylsiloxane fluid - 150-300, 0,1% 
solution of chloroplatinic acid in the organic solvent or its complex with tetravinylsilane - 0,3-2. 
[0040] The objects of invention can be also achieved by a method of preparation of the gel-like layer for the elec- 

45 trooptical converter. 

[0041] The method of preparation of the geMike layer for the electrooptlcal converter according to the present in- 
vention comprises mixing of 100 mass parts of polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 with a mo- 
lecular mass of 10000-16000 and viscosity of 800-1000 centistokes with 15-25 mass parts of oligohydridesiloxane 
(CH3)3SiO{[(CH3)2SiO][CH3SiO(H)]}Si(CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 centis- 

50 tokes and adding 150-300 mass parts of polymethylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 with viscosity of 5-20 
centistokes after the end of mixing, then after the repeated mixing 0,3-2 mass parts of 0,1% solution of chloroplatinic 
acid in an organic solvent or its complex with tetravinylsilane is added, the resulting composition is mixed and applied 
to the electroconducting transparent layer as a layer of a uniform thickness after the end of mixing. 
[0042] In the preferred embodiment of the invention the composition is applied to the electroconducting transparent 

55 layer on the expiry of 1-20 min after the end of mixing. 

[0043] The resulting composition is applied to the electroconducting transparent layer as a layer of a uniform thick- 
ness after the end of mixing in the following way: by forming, cross-linking and cooling of the first layer, then by applying 
of one or more of additional gel layers on the first or the previous cross-linked and cooled gel layer. 
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[0044] In another embodiment of the Invention the method of preparation of the geWike layer for the electrooptical 
convertercomprisesmixingof100masspartsofpolyvinylslloxane(CH2=CH)3SiO[(CH^),SIOl Si(CH=CH \ withmr^. 

(CH3)3SiO{[(CH3)^iOHCH3SiO(H)]}Si{CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 centis- 
tokes. adding of 150-300 mass parts of polymethylsiloxane fluid (CH3)3SiO[(CH3),SiO]Si(CH,), with viscositv of 5 20 
centistokes after the end of mixing, adding aflerthe repeated mixing 0.3-2 mass Srtso!o iy?^u«?n S^S^^^^^^ 
ZV^T °^ «'"'P'«'' tetravinylsilane. then the resulting composition is mixed and applied to 

he electroconductrng transparent layer as a layer of a unifbm, thickness after the end of mixing, after that the SSeS 
layer .s covered with an additional plate with an optical flat surface, and the thickness of the Ji-like layeMs SaS 
by the main spacers, arranged between the transparent electroconducting layer and the additional plate, then the 
obte ned construction is placed into the oven and kept at the temperature of 70-90»C for about 2-4 hours then the 
additional plate s separated, and the geWike layer is covered with the second support with the control eleSod^s and 
the ground e ectrodes applied to it, the electrodes being covered with thin protective dielectric layer, whSeSe gap is 
assigned by the additional spacers, which are bigger than the main ones 

[0045] The resulting composition can be applied to the electroconducting transparent layer as a layer of a uniform 
thickness after the end of mixing in the following way: by forming, cross^inking and cooling of the firarL^r "hen 

?k°"Ih'.'"°'! °' '^^"'^ °" "'^^ °^ P'^^'""* cross^inked and cooled gel laSr ^ 

^ I ad^itwnal plate is preferably covered with an antladheslve layer, a surface-active substance.' such as 
sulfanol-7t. may be used as the antladheslve layer. uv«u.ii«». sucn as 

20 [0047] The additkHial plate Is preferably treated with plasma or another clearing irradiation 

[0048] In another embodiment of the invention the method of preparation of the gel-like layer for the electrooptical 
converter compnses mixing of 100 mass parts of polyvinylslloxane (CH2=CH)3SiO({CH3),SiO]„Si(CH=CH,k wIMi nS 
lecular mass of 10000-16000 and viscosity of 800-1000 centistokes with li-25 mas^ parts o7Sohydi&S?x^n^ 
CH3)3SiOa(CH3)2SiOpH3SiO(H)]}Si(CH3)^ with hydride groups content of 10-15%1nd Js^i'J&'yoo ^^^^^^ 
tokes. adding of 150-300 mass parts of polymethylsiloxane fluid (CH3)3SiO[(CH3),Si01Si(CH,), with viscositv of 5-20 
centistokes after the end of mixing, adding afterthe repeated mbdng 0.I2 rJ^ss Srts o!o.\o^S,3ro^S,p aL^c 
^e irZdu^f r °' n"""^' tetravinylsilane. then the resulting composition is mixed and applied to 
tt,e electroconducting transparent layer as a layer of a unifbrm thickness after the end of mixing, after that the obtained 

Ln^h.^ht'^n H '"^'VP^f'^^' ^^^"a^'^ transparent electroconducting layer and L additional pfate 

tt^en the obtained construction is placed into the oven and kept at the temperature of 70-90°C for about 1-2 fwui^ 
then it is cooled down to ambient temperature, after that the additional plate is separated, then the gel-like layer IbcatS 
on the transparent electroconducting layer is again placed into the oven and held at the tempera^re of zSc^p to 
complete cross-linking of the gel for about 1-3 hours. o f u »u up 10 

[0049] The resulting composition can be applied to the electroconducting transparent layer as a layer of a uniform 
thickness after the end of mixing in the foltowing way: by forming, cross-linking and cooling of the first layer Z^Z 

mn^^i"^ ?L°™H^v'°T f '^y^'^ °" "'^^ °^ P'«^""= cross-linked and cooled gel 5l 

[0050] The additional plate can be covered with an antiadhesive layer. aeiiayer. 
lnnf!l ^^""^^-^^ substancc. such as sulfanol-it. can be used as the antiadhesive layer. 
<o [0052] The additional plate can be treated with plasma or another clearing in-adiation 

[0053] Inyet another embodiment of the invention the method of preparation of the geWike layer for the electrooDtical 
converter compnses mixing of 100 mass parts of polyvinylslloxane (CH,=CH),SiOHCH,),Si01 SifCH=CH > with ml 

CH3)3S.O{[(CH3 2aOI[CH3SiO(H)]}Si{CH3)3 with hydride groups content of 10-15•^ and visco^ty Jstioo^^^^^^ 
<5 tokes. adding of 150-300 mass parts of polymethylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 with viscosity of S 
centistokes afterthe end of mixing, adding afterthe repeated mixing 0%'-2 mass parts olo.V/.Slut on of ^hJop Ltn^ 
Se.^^„H?T?"* °' T''^'* tetravinylsilane. then the resulting composition is mixed and aX to 
ttie electroconduc ing transparent layer as a layer of a uniform thickness after the end of mixing, after that the obtained 

Ln th! ! sP^J^ers, arranged between the transparent electroconducting layer and L addluonai plate 

K K T^'"^'^ construction is placed into the oven and kept at the temperature of 70-90-C for about 2-4 hoSre 
hen the additional plate is separated, and the gel-like layer is covered with the second support with the control elec- 
trodes and the ground electrodes applied to it. the electrodes being covered with the thin protective dielectric layer 
« TmSent tempi^^^^^^^ "^"'^'^ cross-linking, contraction andSooiing of the g^L^S to 

[0054] in this embodiment the resulting composition can be applied to the electroconducting transparent layer as a 

S[.lr Z T "^^^ °' '"'^'"9 <«>3S-linking aSd cooling of the 

first layer, then by applying of one or some of additional gel layers on the firet or the previous cross-linked and cooled 
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gel layer 

[0055] The additional plate is preferably covered with an antiadhesive layer. 

[0056] In the preferred embodiment a surface-active substance, such as sulfanol-K, Is used as the antiadhesive layer. 
[0057] The additional plate can be treated with plasma or another clearing irradiation. 

[0058] In another embodiment of the invention the method of preparation of the gel-lilce layer for the eleclrooptical 
converter comprises mixing of 100 mass parts of polyvinylslloxane (CH2=CH)3SiO[(CH3)2SiO]n,Si(CH=CH2)3 with mo- 
lecular mass of 10000-16000 and viscosity of 800-1000 centistokes with 15-25 mass parts of oligohydridesiloxane 
(CH3)3SiO{[(CH3)2SiO][CH3SiO(H)]}Si(CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 centis- 
tokes. adding of 150-300 mass parts of polymethylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 with viscosity of 5-20 
centistokes after the end of mixing, adding after the repeated mixing 0,3-2 mass parts of 0,1 % solution of chloroplatinic 
acid in an organic solvent or its complex with tetravlnylsilane, then the resulting composition is mixed and applied to 
the electroconducting transparent layer as a layer of a uniform thickness after the end of mixing, after that the obtained 
layer is covered with an additional plate with an optical flat surface, and the thickness of the gel-like layer is flattened 
by the main spacers, arranged between the transparent electroconducting layer and the additional plate, then the 
obtained construction is placed into the oven and kept at the temperature of 70-90**C for about 1-2 hours, then it is 
cooled down to ambient temperature, after that the additional plate is separated, then the gel-like layer located on the 
transparent electroconducting layer is again placed into the oven and kept at the temperature of 70-90*C up to complete 
cross-linking of the gel for about 1-3 hours, while the gap is assigned by the main spacers after complete cross-linking, 
contraction and cooling of the gel down to ambient temperature, 

[0059] The resulting composition can be applied to the electroconducting transparent layer as a layer of a unifomi 
thickness after the end of mixing in the following way: by forming, cross-linking and cooling of the first layer, then by 
applying of one or some of additional gel layers on the flrst or the previous cross-linked and cooled gel layer. 
[0060] The additional plate is preferably covered with an antiadhesive layer. 

[0061] In the preferred embodiment a surface-active substance, such as sulfanol-;:, is used as the antiadhesive layer. 
[0062] The additional plate can be treated with plasma or another clearing inradiation. 

[0063] The tasks of the present invention can be also solved by the composition for the realization of the method of 

preparation of the gel-like layer. 

[0064] The composition of the present invention for the realization of the method of preparation of the gel-like layer 
for the electrooptical converters includes polyvinylslloxane (CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 with molecular 
mass of 1 0000-1 6000 and viscosity of 800-1 000 centistokes, oligohydridesiloxane (CH3)3SIO{[(CH3hSiO][CH3SiO(H)]} 
Si(CH3)3 as a cross-linking agent with hydride groups content of 1 0-1 5% and viscosity of 50-1 00 centistokes, polymeth- 
ylsiloxane fluid (CH3)3SIO[(CH3)2SiO] Si(CH3)3 as a plasticizer with viscosity of 5-20 centistokes, 0,1% solution of 
chloroplatinic acid in an organic solvent or its complex with tetravlnylsilane as a catalyst of hardening with the following 
ratio of the mixture components (mass parts): polyvinylslloxane - 100, oligohydridesiloxane - 1 5-25. polymethylsiloxane 
fluid - 150-300, 0.1 % solution of chloroplatinic acid in the organic solvent or its complex with tetravlnylsilane - 0.3-2. 

Brief description of the drawings. 

[0065] 

Fig.1. shows a detailed schema of one channel of the electrooptical converter. 

Fig.2. shows a two-layer design of the teeth and control and ground electrodes in two projections. 

Fig.3. shows a three-layer design of the teeth and control and ground electrodes In two projections. 

Figs. 4a and 4b. show an example of two variants of fragments of a matrix comprising M line elements, each 

element consisting of two prisms with two free leg sides located in parallel planes. In the first fragment on Fig.4a, 

the optical lighter has a lens raster focusing light on the visualizing diaphragm. In the second fragment on Fig.4b, 

the lens raster is inserted into the visualizer, and the optical lighter emits the parallel light flux falling on the first 

free leg side. 

Figs. 5a and 5b show an example of two fragments of a matrix comprising M line elements, each element consisting 
of four prisms with two firee leg sides located in one plane. In the first fragment on Fig.5a the optical lighter and 
the visualizator have lens rasters conjointly focusing light on the visualizing diaphragm. In the second fragment 
on Fig.5b the lens raster of the optical lighter is focusing light on the visualizing diaphragm. 
Figs.6a-6f show six examples of optical schemata and electric connections between the optical lighter, the mod- 
ulator, the perception device and the control device. Fig.6a shows the optical schema with the modulator having 
a dielectric mirror. Fig. 6b shows the optical schema containing one prism, Figs. 6c and 6d - two prisms. Fig. 6e - 
four prisms. Fig. 6f shows an example of performance of the optical schema with a mirror applied to the last free 
leg side of the prism of the line modulator. 

Figs, 7a-7c show three variants of embodiment of the line element. Fig. 7a shows the line ejement which has free 
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leg sides In one plane. Figs. 7b and 7c show that the first and the last free leg sides are mutually perpendicular, 
and each line element has three line modulators located on hypotenuse sides. 

Figs. 8a-8d show four examples of color projectors with line scanning. Figs. 8a and 8b show schemata of sequential 
color combination with the help of one and three line modulators con-espondingly. Fig. 8c shows the known optical 
schema of color combination on the screen using dichroic min-ors. Fig. 8d shows one of the embodiments of the 
present invention with parallel color combination without usage of dichroic min-ors. 
Fig. 9 shows a general design of the optical fiber switch with three line modulators. 

Figs. 10a and 10b show two characteristic oscillograms of creation and erasing of the relief A(t) upon the action 

of the electnc pulse Uj. Duration of the electric pulse is 1 ^is (Fig. 10a) and 2 us (Fig. 10b). 

Fig. 11 shows an optical schema for calculation of a monochrome line element with two prisms. 

Fig. 12 shows a calculation schema for a three-colored line element with four prisms and sequential combination 

of colors. 

Fig. 13 shows a method of formation of the gel-like layer with the help of the main spacers. 

Fig.14 shows a method of assembling of the line modulator with the help of additional spacers. 

Fig. 1 5 shows a method of assembling of the line modulator with the help of the main spacers due to the ael-like 

layer shrinkage after it is cross-linked. 

Detailed description of the invention. 

[0066] The electrooptlcal converter (Fig. 1-1 5) contains sequentially located on the optical axis: at least one optical 
lighter 1. a transparent support 2 in the form of at least one plan-parallel plate or a prism of full internal reflection at 
least one line modulator 3. at least one visualizer 4. a perception device 5. and further comprises at least one control 
device 6, wherein the line modulator 3 comprises a transparent electroconducting layer 7 applied to the transparent 
support 2, the electroconducting layer 7 being covered with a transparent gel-like layer 8. and a system of i parallel 
nbbon control electrodes 9 and ground electrodes 10. applied to a second support 11 and located with a gap 12 above 
the transparent gel-like layer 8 and electrically connected with the control device 6, wherein at least one line modulator 
3 together with the transparent support 2 forms a line element 13; while the optical lighter 1 consists of a lengthy light 
source 14 and a lighting convertible lens 15 sequentially located on the optical axis, and the visualizer 4 includes a 
Fourier-objective 16 and a visualizing diaphragm 17 sequentially located on the optical axis; the light source 14 is pulse 
or continuous, and the frequency of light pulses recunrence Is equal to the line frequency of the image; while the ribbon 
electrodes 9 and 10 are located in parallel on the second support 11 in one plane and are connected to a block of 
sources of voltage signals, wherein for each line pixel 18 the ribbon control electrodes 9 are electrically connected to 
the penodic structure of the control teeth 19. and the ground electrodes 10 are electrically connected to the periodic 
structure of the ground teeth 20. The teeth 19 and 20 together with the electrodes 9 and 10 look like two conducUng 
combs isolated from each other, while the combs' teeth 19 and 20 are located In parallel to the lengthy light source 14 
while the location period of the pairs of the control teeth 19 and ground teeth 20 A^eth for each wave length of the 
lengthy light source 14 A^ig^ and its divergence o^iv. (In radians) in a direction perpendicular to the combs' teeth is 
calculated from the relation: X^^^ ^ >/2 ^g^, / 0,,,^ 

[0067] Recently, lengthy light sources have been developed, e.g.. semiconductor lasers, in particular, in all visible 
region of light, which have a luminescence body of 1 micron, and their power reaches tens of watt. Due to the "poor- 
divergence of light along the luminescence body and due to "point species focus " of the longitudinal luminescence 
body. It IS possible to generate by a lighting objective a tight flux with the very small angle of divergence In a plane 
perpendicular to lengthy source. Moreover, it is possible to obtain a very nanrow beam of a lighted area. A usage of 
the nbbon electrodes oriented perpendiculariy to a lengthy light source In analogs results In a great light loss. Moreover 
such onentation of the electrodes requires dimensional frequency one and a half time greater. If the linear pixels i e' 
nbbon electrodes are arranged on hypotenuse side of the prism In parallel to a lengthy light source, it will result in 
distortion of the information because of the expansion of one side of the line of signals and compression of another 
one. These distortions will increase with the increase of the number of pixels in a line. An application of the comb 
electrodes Increases a record sensitivity and allows to reduce the breadth of a light platform parallel to the lengthy light 
source and also to reduce noni inear distortions of a screen image. For example, to obtain a breadth of the light platform 
of 25-125 microns it is enough to use from two to ten combs* teeth at 80 lines/mm In a pixel comb structure correspond- 
ingly. 

[0068] In another embodiment (Fig. 1 ) at least one cylindrical objective 21 which generatrix is parallel to the combs' 
teeth 19, 20 is inserted into the lighting convertible lens 15. 

[0069] In another embodiment (Flg.1 ) the visualizer 4 contains at least one cylindrical objective which generatrix is 
parallel to the combs' teeth. 

[0070] In another embodiment (Fig. 1 ) the perception device 5 contains a projection lens 22. a system of min-ors 23 
a means 24 for vertical scanning of a line, a screen 25. a photosensor 26 of a scanner, while the axis of the scanning 
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means is perpendicular to the ribbon electrodes, the toroidal-cylindrical objective Is Inserted Into the projection lens, 
wherein the cylindrical objective has the generatrix parallel to the combs' teeth. 

[0071] In yet another embodiment (Flg.1 ) the control device consists of the synchronization device 27 which output 
is connected to the block of sources of voltage signals 28, and its input is connected to the photosensor 26 of the 
scanner, the base voltage source 29 located between the transparent electroconducting layer 7 and the ground elec- 
trodes 1 0. the block of sources of voltage signals 28 connected to i inputs of the control electrodes 9 of the line modulator 
3, a bias voltage source 30 connected via electric source of con-ections of the time front of relief fomiation 31 by one 
output to the like outputs of the block of sources of voltage signals, and by the other output - to the ground electrodes 
10, while the synchronization device 27 has two additional outputs, one of which Is connected to the light source 14. 
and the other - to the means of scanning of the line 24, and also has an additional input from the block of sources of 
voltage signals 28. while the electric source of corrections of the time front of relief formation 31 is inserted sequentially 
with the bias voltage source 30 and connected to the synchronization device 27 which at the moment of powering up 
the pulse signal applies an additional pulsing bias voltage of the time determined form, and a commutator 32 switching 
polarity of a signal on the control and ground electrodes according to the given time-space rule is connected to the 
block of sources of voltage signals 28 and to the synchronization device 27. The electric source 31 of corrections of 
the time front of the relief formation allows increasing of the operating speed of the device in the case of connecting 
of an additional electric pulse for the period of front operation. The tenm "according to the given time-space rule" means 
that it can be necessary either to change voltage from one electrode to another or to change the voltage on one 
electrode depending on concrete application of the invention. 

[0072] Moreover, as It Is known from the prior art. the transparent support is a single prism with a foundation in a 
form of a rectangular triangle. It restricts design and operation capabilities of the device as well as the possibility of 
expansion of functions of the relief record control. 

[0073] Therefore, in one of the embodiments of the invention (Figs.4-7) the transparent support is made in the form 
of N triangular prisms 33 with a rectangular triangle as the basis sequentially optically conjugated by the equal leg 
lateral sides, while the line modulators 3 are applied to ail or on some of hypotenuse lateral sides, while one leg lateral 
side of the first prism has a free surface directed to at least one optical lighter 1, and one leg lateral side of the last 
prism has a free surface directed to at least one visuallzer 4, while these sides are located perpendiculariy to the optical 
axis, and the light from the optical lighter 1 ^lls on all hypotenuse sides at the angle bigger than the angle of full internal 
reflection, and the line modulators 3 have equal or different spatial frequencies of the combs' teeth. 
[0074] Such construction of the transparent support allows to adjust the optical converter to engineering solutions 
similar to the straight-flow optical schemata being at the same time about three times more sensitive to an electric 
signal than the rear-projection electrooptical converters. 

[0075] In yet another embodiment of the invention (Fig.2) the system of the parallel ribbon control 9 and ground 
electrodes 10 is applied to the second support 11 and is covered with a thin dielectric layer 34 of a uniform thickness 
to which the combs' control teeth 19 and ground teeth 20 parallel to the lengthy light source 14 are applied perpendic- 
ulariy to the ribbon control 9 and ground 10 electrodes, and the control teeth 19 are electrically connected by the 
contacts 35 with the ribbon control electrode 9, and the ground teeth 20 are electrically connected by the contacts 36 
with the ribbon control electrode 10, wherein the butt-ends of the teeth of one pixel 18 are located opposite to butt- 
ends of the teeth of a neighbour pixel with a gap, the teeth are covered with a thin protective dielectric layer 37 with 
adjustable electric properties, e.g. electrical conductance or dielectric permeability, 

[0076] The term "a thin layer" is common in the field of engineering to which the present invention refers, and means 
that a thickness of the layer is much more smaller then its length or breadth. 

[0077] Such variant of comb electrode constaiction essentially increases the functional area of the relief record, 
therefore increasing a light output of the optical converter. The interchange of the ground and control combs betweeri 
the neighbour pixels reduces the mutual effect of the pixels and also increases the functional area. The protective 
dielectric layer with adjustable electric properties allows increasing of the voltage of the base voltage source 29 with 
simultaneous decrease of a signal voltage due to reduction of the electric field nonuniformity in the gap 12 in the 
absence of the signal voltage. 

[0078] In another embodiment of the invention (Fig.3), the system of parallel ribbon control electrodes 9 and ground 
electrodes 10 is applied to the second support and is covered with the thin dielectric layer 34 of a uniform thickness 
on which the combs' ground teeth 20 connected electrically by the contacts 36 to the ribbon ground electrode 10 and 
covered with the second thin dielectric layer 38 of the uniform thickness are located. On the second dielectric layer 38 
the combs' control teeth 1 9 connected electrically by the contact 35 to the ribbon control electrode 9 are located, while 
in each pixel 18 the butt-ends of the teeth are located opposite to the intervals between the butt-ends of the teeth of 
the neighbour pixel. 

[0079] An addition of the second dielectric layer 38 increases the spatial resolution of the line modulator 3. The 
maximum resolution i.e. the maximal number of the control electrodes per length unit is determined in the prototype 
by the minimally possible values of the breadth of control and ground electrodes and the distances between them. 
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These values are restricted by technological possibilities and are approximately equal to each other (in the prototype, 
upon the decrease of the distance between the electrodes lower than a certain value, edges of electrodes "stick to- 
gether" on some sections, which means a state of nonoperability of the device). The addition of the second dielectric 
layer 38 allows reducing of the minimum distance between the combs* teeth approximately in two - three times. When 
the width of the second dielectric layer 38 is much less (five-ten fold and more) than the breadth of an electrode, the 
sensitivity of record remains unaffected. The increase of the maximum resolution by the above-disclosed method im- 
proves the image quality on the perception device 5. 

[0080] In the prior art. including the prototype, there are no known constructions allowing creating the direct view 
displays with a very small power consumption. Usage of a single prism or an odd number of optically conjugated prisms 
does not allow creating displays of such kind. The task is solved in the following embodiment of the Invention (Fig 4) 
where there are M line elements 13, the transparent support of each of the line elements consisting of an even number 
of prisms 33 located in one plane as a linear matrix, wherein, the first and the last free leg lateral sides of the line 
elements located in parallel planes or In one plane are directed to the matrixes of M monochrome, three-colored or 
multi-colored optical lighters 1 and of M monochrome, three-colored or multi-colored visualizers 4 conrespondingly In 
15 this embodiment, which represents a color display of direct view, the power of all three light sources operating simul- 
taneously is used completely. If the perception device contains the projection lens with an aperture grater than the 
square of the linear matrix and the screen sequentially located on the optical axis which allows to obtain a color tele- 
projector with the single visualizer for all three colors, the matrix line element constructively looks like a transmissive 
modulator, but its sensitivity is approximately three times higher. 
20 [0081] In yet another embodiment (does not shown on the drawings) the perception device is made in the form of a 
transparent or mat, or photosensitive, or thermo-sensitive material and is located after the matrix of visualizers on the 
optical axis. The invention besides to the development of the displays of direct view in the case of usage of transparent 
or mat material can be applied for the information record on photosensitive or thermosensitive carriers. Means of 
scanning are not required for this construction. If the perception device contains the projection lens with the aperture 
25 greater than the square of the linear matrix, and the screen sequentially located on the optical axis, this embodiment 
can be upgraded into a projector. 

[0082] According to yet another embodiment (Fig.8a) the device contains sequentially located on the optical axis: 
red (R), green (G) and blue (B) optical lighters 1, the transparent support 2 In the form of at least one plan-parallel 
plate or a prism of full Internal reflection, one line modulator 3. at least one visualizer 4, the perception device 5, three 

30 control devices 6 connected electrically by the outputs with the color commutator 39 connected by one output to the 
line modulator 3, and by three outputs - to three optical lighters 1 sequentially switched on by it, and by the fifth output 
- to the means of scanning 24, while the line modulator 3 comprises the transparent electroconducting layer 7 applied 
to the transparent support 2, the electroconducting layer 7 being covered with the transparent gel-like layer 8, and the 
system of i parallel ribbon control electrodes 9 and ground electrodes 10, applied to the second support 11 and located 

35 with the gap 12 above the transparent gel-like layer 8 and electrically connected with the control device 6, wherein at 
least one line modulator 3 together with the transparent support 2 forms the line element 13; while the optical lighter 
1 consists of the lengthy light source 14 and the lighting convertible lens 15 sequentially located on the optical axis, 
and the visualizer 4 includes the Fourier-objective 16 and the visualizing diaphragm 17 sequentially located on the 
optical axis; the light source 14 is pulse or continuous, and the frequency of light pulses recurrence is equal to the line 

40 frequency of the image; wherein on the optical axis are sequentially located: the red (R) optical lighter, the first dichroic 
mirror 23 transmitting red light and reflecting green light and an-anged at 45 degrees to the optical axis and to the green 
optical lighter (G), the second dichroic min-or 23 transmitting red light and green light and reflecting blue light and 
an-anged at 45 degrees to the optical axis and to the blue optical lighter (B), while a collinear flux of radiation of all 
three colors falls perpendiculariy and sequentially in time onto the line element 13, while the ribbon electrodes 9 and 

45 10 are located on the second support 11 in one plane and connected to the block of sources of voltage signals 28, 
wherein for each line pixel 18 the ribbon control electrodes 9 are electrically connected to the periodic structure of the 
control teeth 19. and the ground electrodes 10 are electrically connected to the periodic structure of the ground teeth 
20. while the teeth 19 and 20 together with the electrodes 9 and 10 look like two conducting combs isolated from each 
other, while the combs' teeth 19 and 20 are located in parallel to the lengthy light source 14, and the line modulator 3 

50 has the period of order for the pairs of control teeth and ground teeth Xteeth determined for the minimum length of the 
light wave according to the relation: < <2 X^ght mm / ctgcjiv max. where a^jv max "s the greatest divergence of radiation 
among red. green and blue colors. The size of opaque visualizing diaphragm 1 7 is determined according to the condition 
of overiapping of zero orders of all three colors, and the voltage on the control electrodes 9 of the line modulator 3 
forms the necessary depth of the relief for each color. 

55 [0083] This allows to obtain a compact color electrooptical converter with the sequential color combination, and also 
essentially reduces the cost and dimensions of the converter. 

[0084] In yet another embodiment of the invention (Fig. 8b) three line modulators 3 sequentially process three colors. 
This embodiment allows to use the modulator almost of the same type for all three colors, due to the fact that these 
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modulators are located on the optical axis on different distances from the Fourier-objective 16. The modulator is con- 
structed in such a manner that each line element 13 contains three line modulators 3 with three various spatial periods 
of order of pairs of control teeth 19 and ground teeth 20 X^, A^, conresponding to the red, the green and the blue 
optical lighters, connected electrically with the color commutator 39. The three line modulators 3 switched on sequen- 
5 tially in time are located on the optical axis in such a way that the line modulators 3 with the greater wave length are 
located on a greater distance from the Fourier-objective 1 6, Fig. 8c shows the known optical scheme of the combination 
of color on the screen using dichroic mirrors. 

[0085] Fig. 8d shows yet another embodiment of the invention according to which the transparent support 2 is made 
in the form of at least one triangular prism 33 of full internal reflection, each line element 13 contains three line mod- 

10 ulators 3 to be switched on simultaneously and applied as three color sections to one or several hypotenuse sides, 
wherein each modulator 3 has the corresponding period of order of the pairs of control teeth and ground teeth X^qqux 
for each color, three optical lighters 1 are arranged in parallel to each other, and the light flux of the corresponding 
color falls perpendiculariy to the corresponding color section of the line modulator 3, white the light flux with the greater 
wave length is directed to a section, located on a greater distance from the Fourier-objective 16. the opaque visualizing 

15 diaphragm 1 7 blocks or transmits radiation of the zero order of all three colors, and three control devices 6 are connected 
electrically to the means of scanning of the line 24, with red, green and blue optical lighters 1 and with con-esponding 
color sections of the line modulator 3. Such construction allows usage of the power of the light sources completely, 
the possibility of usage of only one visualizer 4 and the projection tens 22 being remained. In the embodiment in which 
each section of the iine modulators 3 corresponding to Its own color is applied to separate hypotenuse sides of the 

20 transparent support consisting of three or more optically conjugated prisms 33, it is possible to use line modulators 3 
with equal or similar dimensional frequencies. Unification of the line modulators for each color allows not only to de- 
crease the cost of the device, but also to expand functionalities of control of modulators' relief because it is possible 
to use the optimal chemical composition of the record canier and also to optimize geometrical, electric, mechanical 
and optical parameters of the line modulator. 

25 [0086] In yet another embodiment (Fig. 6a) the device contains sequentially located on the optical axis: at least one 
optical lighter 1, the transparent support 2 in the form of at least one plan-parallel plate, at least one line modulator 3, 
at least one visualizer 4, the perception device 5, and further comprises at least one control device 6, wherein the line 
modulator 3 comprises the transparent electroconducting layer 7 applied to the transparent support 2, the electrocon- 
ducting layer 7 being covered with the transparent gel-like layer 8. and the system of i parallel ribbon control electrodes 

30 9 and ground electrodes 10, applied to the second support 11 and located with the gap 12 above the transparent gel- 
like layer 8 and electrically connected with the control device 6, wherein at least one line modulator 3 together with the 
transparent support 2 forms the line element 13; while the optical lighter 1 consists of the lengthy light source 14 and 
the lighting convertible lens 15 sequentially located on the optical axis, and the visualizer 4 includes the Fourier-ob- 
jective 16 and the visualizing diaphragm 17 sequentially located on the optical axis; while the light source 14 is pulse 

35 or continuous, and the frequency of light pulses recunrence is equal to the line frequency of the image; the optical 
lighter is located in such a way that the radiation from the optical lighter Is directed to the plane-parallel plate 41. to 
the transparent electroconducting layer 7, to the transparent gel-like layer 8, to the air gap 1 2 at an angle less than 90 
degrees, while the ribbon electrodes 9 and 10 are located on the second support 11 In one plane and connected to 
the block of sources of voltage signals 28, wherein for each line pixel the ribtx>n control electrodes 9 are electrically 

40 connected to the periodic structure of the control teeth 1 9, and the ground electrodes 1 0 are electrically connected to 
the periodic structure of the ground teeth 20, while the teeth together with the electrodes look like two conducting 
combs isolated from each other, while the combs* teeth are located in parallel to the lengthy light source 14, the combs' 
teeth are covered with a continuous thin dielectric mirror 40 reflecting light of the corresponding wave length in the iine 
modulator 3, and the period of order of the pairs of control teeth and ground teeth X^eeth» 's determined from the relation: 
^eeth ^ 2 Xjig^t / a^W', each wave length of the lengthy light source A^jg^t and its divergence a,,jv. (in radians) in a 
direction perpendicular to the combs* teeth. 

[0087] In this case the declination of the relief Image to the optical axis Is eliminated and the application of the means 
of scanning of the line 24 is not required. The use of the lengthy light source with very small luminescence body will 
allow creating effective projection optics with high efficiency. 

50 [0088] According to another embodiment (Fig. 9) the matrix fiber-optic switch with very high contrast is used. This 
contrast is provided by the usage of several line modulators 3 switched on sequentially on the way of light transmission, 
and a power portion of the zero order after passing through, for example, three gratings will be diminished by three 
orders, and after four gratings - by four orders. Other advantage of this embodiment of the invention is the possibility 
of implementation of the multiphase method for making-and-breaking the gratings. In this case static relief fluctuation 

55 as a result of a charge motion in the interelectrode space or in the geMike deformable layer will be diminished up to 
the minimum due to dynamic mode of operating of the line modulator because the switching frequency of the modulator 
can reach SOOkH (Fig. 10). For the resolution of these problems, the lengthy light source 14 is designed in the form of 
an optical fiber 42 or a matrix of optical fibers, by one side connected to a monochrome or polychrome laser light source 
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43 of information and optically conjugated with a collimator 44 by the other side. The collimator 44 is optically conjugated 
with the prism 33 which is met first on the way of the light transmission , while each optical fiber 42 is optically conjugated 
to one or several pixels 18 of the line modulator 3, and the prism 33 last met on the way of light transmission is 
conjugated to one visuallzer or a matrix of visualizers 4. wherein the opaque visualizing diaphragm 17 contains one 
hole or a matrix of holes 45 with an aperture transmitting the zero order of light diffraction controlled by electrodes of 
pixels 18, while the objective 46 Is located on the optical axis after that hole on a distance less than the focal one, and 
the objective focuses light on the output optical fiber 47 connected on the other side to the registration device 48 of 
the light information, and the signal voltage Is applied to all line modulators 3 synchronously, or in a three-phase time 
mode, or in a multiphase time mode sufficient for creation of the optimum depth of the phase modulation equal to 4,82 
radian, and the registration device 48 of the light information is electrically connected to the optical lighter 1 . Each relief 
grating is controlled in such a way that the progression of light phase reaches 4.82 radian. It Is known for a sinusoidal 
relief that under this condition, 100 % of the light flux leaves the zero order in a phase plane of the Fourier-objective. 
A small residual light will be suppressed by repeated modulation on the gratings following next. Thus. In any case, the 
residual light can be adjusted to a necessary minimum value. 

[0089] In one more embodiment of the invention the idea of creation of an optical filter is implemented. Since the 
highest diffraction orders for each wave length of light are located in different points of space on the phase plane, the 
offered modification may be used either for a filtering of light or as an optical commutator with an operating speed up 
to SOOIcH. In this embodiment (Fig. 9). In contrast to the previous one. the opaque visualizing diaphragm 17 contains 
the matrix of holes 45 transmitting radiation of plus-minus first and/or of other higher order of light diffraction, and the 
visuallzer 4 for each line modulator 3 is designed in such a manner that the objective 46 Is located against each hole, 
and the objective focuses light on the output optical fiber 47. 

[0090] According to the next embodiment (Fig. 6d), it is possible to use a specially appointed or a natural (for example 
solar) outside light-striking as the optical lighter 1. It Is achieved by the following construction. The optical lighter 1 is 
located at an angle less than 90 degrees and the perception device 5 is located at an angle of 90 degrees to the leg 
lateral side of the prism 33 of the line element 13 met first on the way of the light transmission, and the part of the 
visualizing diaphragm 17 blocking light of zero order of diffraction is covered with a mirror (not shown on the drawings) 
and located in parallel to the leg lateral sides of the prism 33 of the line element met last on the way of light transmission, 
while the second perception device 5 or a light-absorbing device 49 is located at the side of visualizing diaphragm 17 
that is not covered with the min-or. Thus, in the case of absence of the relief, all light is reflected from the mirror 
diaphragm, and all pixels on the screen remain bright. Upon recording of the relief, light falls through the diaphragm 
hole and is absorbed by the light-absorbing device 49. In this case pixels 18 on the screen 25 become dari<. 
[0091] The combs' teeth 19. 20 of one or several line modulators 3 in the line element 13 are covered with the 
continuous thin dielectric minror 40 reflecting light of the con-esponding wave length, and one or all hypotenuse sides 
of prisms that do not contain line modulators can be covered with a mirror. An application of the mirrors in the line 
modulators and on the free hypotenuse sides of the prisms forming the line element allows to use a light which falls 
on the prisms' sides at an angle smaller than the angle of the full internal reflection. In this case the contrast and 
efficiency of the line element increase. 

[0092] Moreover, the last free leg lateral side of the prism 33 of the line modulator 3 can be covered with a mirror 
50, An application of the mirror 50 covering the last leg side of the prism allows to double sensitivity and contrast of 
the line element 1 3 due to the fact that light passes through the relief of each line modulator 3 twice. 
[0093] The proposed device has the following principle of operation. Electric signals in the fomi of, for example, 
rectangular voltage pulses Uj (Fig. 1, I - the number of the control electrode) with an amplitude corresponding to the 
recorded information, are directed from the block of sources of voltage signals 28 to the control electrodes 9 and the 
ground electrodes 10. As a result, due to the difference in the dielectric permittivities of the transparent gel-like layer 
8 and the air gap 1 2 ponderomotive forces arise at the gel-like layer -air gap interface. These forces cause a deformation 
of the firee surface (i.e. relief) of the transparent gel-like layer 8 according to signals on the control electrodes 9 in the 
form of relief rasters parallel to the combs* teeth 19, 20. In contrast to the prototype where one pixel 18 is represented 
by only two ribbon electrodes 9 and 1 0, according to the present invention, each pixel is a grating with the great number 
of the combs' teeth 1 9 and 20. In other words, each pixel 18 in the line is the diffraction grating that essentially improves 
the quality of the record and reduces the mutual affect of the pixels. Besides, in comparison with the prototype, rotation 
of the comb of the pixel for 90 degrees increases the spatial frequency of the comb in 1 .4 times upon reading by optical 
radiation. 

[0094] Moreover, at such position of the comb of the pixel, it is proposed in this invention to move the diffraction 
grating of each neighbour pixel by the half of period additionally reducing the mutual affect of the neighbour pixels. 
[0095] The recorded geometrical relief of the surface of the gel-like layer 8 in the form of diffraction grating parallel 
to the lengthy light source 14 is reproduced on the screen 25 as an Image line as follows (Fig. 1). Each light source 
14 together with the con-esponding lighting convertible lens 15 illuminates the surface of the gel-like layer 8 of the 
con-esponding intermediate canrier of the line relief record in the form of a nanrow strip, which is perpendicular to the 
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ribbon electrodes and parallel to the -hillocks" of the relief which are located along the combs* teeth 19 and 20 (see 
Fig. 1). Refraction coefficients of the prism of the full Intemal reflection (the support 2) and of the gel-like layer 8 are 
selected to be approximately equal to each other Therefore, the light flux is reflected from the relief surface of the gel- 
like layer 8 at an angle of full intemal reflection (about 45*') and is directed to the Fourier-objective 16 comprising at 
least one cylindrical objective. In the case of the absence of defomiation of the free surface of the transparent geWike 
layer 8. the Founer-objective 16 focuses the whole light flux onto the opaque visualizing diaphragm 17 and In the 
presence of deformations the Fourier-objective 16 focuses the surface of the geMike layer 8 is on the screen 25 The 
light line on the screen 25 will be modulated by its intensity according to the amplitude of the relief of the transparent 
geWike layer 8. The cylindrical objective 21 being a part of the lighting convertible lens 15. and the FourierH)bjectlve 
16 form a light flux into a line on the plane of the screen 25. The lighting convertible lens 15 forms a narrow beam of 
light on the surface of the gel-like layer 8. The projection lens 22 can be provided before or after the scanner 24 and 
can be made, for example, In the form of toroidal-cylindrical projection lens, which additionally determines the width 
of the light line and allows scanning of the line within the aperture of the lens 22 with a minimum deterioration of the 
image quality. The scanner 24 or the drum realizing the vertical scanning of the line on the screen 25 is controlled by 
the synchronization device 27 and by the photosensor 26 controlling the position of the first line. 
[0096] In another embodiment, at least one cylindrical objective 21 is inserted into a lighting convertible lens 15 and 
the generatrix of the cylindrical objective 21 is parallel to combs' teeth 19 and 20. Radiation from the lengthy light 
source 14 with the help of the cylindrical objective 21 Is applied to the relief In the form of a narrow strip the relief is 
provided upon the feeding of the signal voltage Ul to the combs' teeth 19 and 20. The periodic structure of the relief is 
also parallel to the combs' teeth, therefore the radiation diffracts on the relief perpendiculariy to the combs' teeth 
Exactly in this direction the divergence of the lengthy light source 14 is small and consequently the image quality is 
much higher than the one in the prototype. 

[0097] In another embodiment, the visualizer 4 contains at least one cylindrical objective, which generatrix is parallel 
to the combs' teeth 1 9 and 20, Therefore, due to the cylindrical objective radiation from the lengthy light source diffracts 
on the relief and falls into a phase plane as a linear distribution In a space of zero, first, second etc. orders of diffraction 
Visualization of a phase incursion of light into an amplitude brightness gradations on the screen occurs due to the 
overiapping of the zero order by the visualizing diaphragm (Fig. 11). 

[0098] In another embodiment, the toroidal-cylindrical objective Is inserted into the projection lens 22. The cylindrical 
objective has a generatrix parallel to the combs' teeth 19 and 20 and therefore additionally defines a width of the light 
line. Besides the toroidal-cylindrical objective allows to change a distance ft-om the projector to the screen 25 without 
changing a focal distance of the Fourier-objective 16. 

[0099] In another embodiment, the control device operates as follows. In the beginning of each frame and the image 
line, the timing signals come from the block of sources of voltage signals 28 to the synchronization device 27 Besides 
impulses proceed from the photosensor 26 to the synchronization device 27 at the moments of change of sides of the 
min-or drum or another means of scanning 24. The synchronization device 27 compares a scanning frequency of the 
min-or with a frame ft-equency by these signals and applies a signal on the drive mechanism of the means of scanning 
24 in such a way that the frequency of the mimor scanning is continuously slaved to a frequency of frames changing 
After receiving the next signal from the photosensor 26 at the moment of changing of the sides of the minor of the 
scanning means the synchronization device 27 sends a command to the block of sources of voltage signals 28 Ac- 
cording to this command, all lines of the frame of the image are applied sequentially to the ribbon control electrodes 
9 of the line modulator 3. At this time, the next image frame is memorized in the block of sources of voltage signals 
28, and so on. Moreover, the control pulses are applied from the synchronization device 27 to the electrical response- 
time con-ection source 31 and to the commutator 32. The electrical response-time correction source 31 at the moment 
of switching-on a signal impulse gives additional pulse voltage of a given shape within a period of time which allows 
to reduce a time of the relief formation and thus to improve effectiveness of the device and image quality The com- 
mutator 32 is intended for switching polarities of a signal on the control electrodes 9 and the ground electrodes 10 
according to the given time-space law. It allows to reduce time of a relief deleting and thus to improve the image quality 
and to decrease the optical noises. Both the electrical response-time correction source, and the commutator 32 reduce 
time of a relief formation, i.e. allow to increase the clock ft-equency of the signals. Besides, the "running" or "standing- 
waves could be obtained which pemiit to stabilize process of a relief formation and deleting on a gel in dynamics The 
system of min-ors 23 for monochrome or black-and-white variants of the projector is used as a nonprincipal construc- 
tional element. In case of a color image, two dichroic mirrors are included in the system of mirrors 23 for the combination 
of colors (Fig. 8a. 8b. 8c). One of the dichroic mirrors passes red and reflects green color, and the other one passes 
red and green and reflects blue color. The optical schemata, in which the usage of dichroic mimjrs is not necessary 
55 are known [3]. 

[0100] In another embodiment, several line modulators 3 improving a contrast of image are applied to the transparent 
support 2 consisting of several triangular prisms 33 (Figs, 4-7). The light from the optical lighter 1 (see, for example 
Fig 6e) falls on the first line modulator 3. a signal voltage is applied to the combs' teeth 19 and 20 of the line modulator* 
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Due to diffraction on the relief of the transparent gel-like layer 8, the main part of deflected light falls on the second 
line modulator 3 and after repeated diffraction, leaves the opaque visualization diaphragm 17 which blocks light of the 
zero order (Fig. 11f). The residual light of the zero order that passed through the first line modulator 3, diffracts on the 
second line modulator 3 and leaves the opaque visualization diaphragm 17. Thus the portion of the power of the zero 
order after passing through two modulators 3 will decrease as square, and after passing through three modulators 3 
it will decrease proportionally to a cube as compared with the light power of the zero order passed through only one 
modulator. For example, if the light power of the zero order, that passed through one modulator, is equal to 5% . the 
light power, that passed through two modulators, will be equal to 0,25%, and after three modulators - 0.0125%. Thus, 
the contrast on the screen can be increased up to a level assigned by the specification of the requirement. 
[0101] In addition to improving the contrast and the growth of reliability, this embodiment allows to decrease a control 
voltage on all three modulators, while an output power of diffracted light will be close to the maximal value. For example, 
if the phase incursion of one modulator is equal to 4,82 radian at the complete range of a relief, then the output power 
of the light of the first three orders will be equal to 99 %. 

[0102] If the phase Incursion is equal to 3,86 radian (80% from the optimal value equal to 4,82), then the power of 
the first three orders of diffraction of one modulator is equal to 92.2%. Switching on two or three modulators 3 leads 
to decrease of the power of the zero order down to 0,46% or 0,031 % conrespondingly. Thus, the usage of two or three 
modulators allows not only to obtain a necessary contrast but also to level the output power of diffracted light in the 
case of a drop of the signal voltage. 

[0103] According to another embodiment, due to the application of the dielectric layer 34, the electrodes 9 and 10 
are anranged below the level of the combs' teeth 19 and 20 (Fig. 2). It allows to increase the area of the useful relief. 
[0104] Fig. 3 shows the construction of the comb's structure where only combs' teeth 19 are faced to the transparent 
gel-like layer 8. These combs' teeth 19 are connected with the electrode 9 and are shifted by a half-period for each 
pixel 18 in order to avoid the mutual affect. It is achieved by the Introduction of two dielectric layers 34 and 38 into the 
device. A thin protective dielectric layer 37 can be applied for a mechanical protection and stabilization of electric 
parameters of the comb structure of the pixel 1 8. The construction of the comb structure shown on Fig 3, additionally 
allows to Improve resolution of this structure twofold, while the minimum distance between the adjacent electrodes is 
reduced threefold. The chequer-wise space disposition of the control teeth 19 and the ground teeth 20 additionally 
eliminates the mutual affect of the pixels. 

[0105] In another embodiment (Fig. 4,5), the device operates realizing a matrix direct view display or a device of a 
frame record. In the case of application of the projection lens 22 and the screen 25 the device can operate as a tele- 
projector. M of the line elements 13, each of which consists of an even number of prisms 33, are located in one plane 
in a form of a linear matrix, while the first and the last free leg lateral sides of the line elements 13 an-anged in parallel 
planes or in one plane are directed to the matrixes of M monochrome, three-colored or polychromatic optical lighters 
1 and of M monochrome, three-colored or polychromatic visual izers 4, correspondingly. Thus, the matrix works as a 
transparent optical modulator. However, its sensitivity increases approximately in several times due to the prismatic 
elements. It allows to decrease voltage in several times correspondingly. M line elements 13 form a matrix in which a 
line consists of i pixels 1 8 of the line modulator 3, and a column consists of M line elements 13. In this case, the image 
is visualized In Fourier-plane due to the application of, for example, a mat glass. The observer sees the pixel 18 as a 
bright light spot formed by the highest orders of diffraction If a voltage on the control electrodes 9 is applied. It is known 
that pixels 18 can be switched on simultaneously or in line by line with accumulation of information on the intermediate 
carrier or to transfer the information in a real-time. Besides the application of this embodiment as the direct view display, 
it is possible to visualize an image on the screen using known projection optics, directtonal or dispersing, rear-projection 
or reflecting screens. 

[0106] In another embodiment, the perception device 5 Is made in the form of. for example, transparent or mat, or 
photosensitive, or thermosensitive material and is located after the matrix of visualizers 4 on the optical axis. Having 
passed the visualizers 4, light falls, for example, on a photosensitive material. The light power is thus transformed into 
gradation of dari<ening of a photographic paper or into another form of representation of light power Into an image on 
a record canier. 

[0107] According to yet another embodiment, the device with one line modulator 3 and with three multi-colored optical 
lighters 1 operates as follows. In this case (Fig. 1 and 8a) three control devices 6 switch on the single line modulator 
3, the single optical lighter 1 and the means of scanning (scanner) 24 with the help of the color commutator 39. After 
making a choice of a color, all electronic devices in the control device 6 corresponding to the given color and optical 
devices operate as it is described above for the preferred embodiment of the invention. 

[01 08] According to the embodiment of the invention, in the device (Fig. 1 and 8b) with three line modulators 3 and 
three multi-colored optical lighters 1 , recording an Image on the screen is carried out sequentially by each color channel. 
In this embodiment of invention, it is possible to achieve equality of dimensional frequency for all three line modulators 
3 or, at least, quite dose values of parameters by regulating of the distance from each modulator to the Fourier-objective 
16. 
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[0109] In the device (Fig. 1 and 8d) with three line modulators 3 applied to one or different sides of the triangular 
prism 33 and with three multi-colored optical lighters 1. recording of an Image onto the screen Is carried out simulta- 
neously by each color channel. In this embodiment of the invention, as well as in the previous one, it Is possible to 
achieve the equality of the dimensional frequency or, at least, quite close values of the parameters for all three line 
modulators 3 by regulating of a distance from each modulator to the Fourier-objective 16. Each line modulator 3 oc- 
cupies one third of hypotenuse side of the prism 33, In order to improve a contrast and to reduce a voltage on the 
control electrodes 9, it is possible to apply two or three line modulators 3 identical for each color and switched on 
synchronously. 

[0110] According to another embodiment (Fig. 1 and 6a) In which the combs' teeth 19 and 20 are covered with the 
continuous dielectric mirror 40. the device operates as follows. Radiation from the optical lighter 1 is directed at an 
angle less than 90 degrees to the line modulator 3 located on the transparent plan-parallel plate 41. Radiation from 
the optical lighter 1 passes through the transparent electroconducting layer 7, the gel-like layer 8, the air gap 12, and 
then it is reflected from the dielectric minror 37 and again passes through the transparent gel-like layer 8, the transparent 
electroconducting layer 7 and the transparent plan-parallel plate 41. In the absence of the relief on the gel-like layer 8 
light in the visualizer 4 is blocked by the visualizing diaphragm 17. If a voltage is applied to the combs' teeth 19 and 
20. the diffraction grating as a phase (geometrical) relief is formed on the surface of the transparent gel-like layer 8, 
and diffracted light, missing the visualizing diaphragm 17 falls Into the perception device 5 which operation is described 
above. The sensitivity of the device according to this embodiment is twofold higher than in the transmissive variant of 
the prototype known from the prior art, due to a twice transmission of light through the transparent gel-like layer 8. In 
the line and the matrix variants of this modification, pixels 18 can be switched on simultaneously or sequentially by the 
known methods. 

[0111] In another embodiment (Fig. 9), the device operates as follows. Taking into account, that line modulators 3 
with the transparent gel-like layer 8 can operate with a frequency of a signal switching up to 500 kH and the application 
of two or more line modulators 3 allows to achieve contrast of 1 :1000, the device Is expedient to use as a fiber optical 
switch. Laser monochrome or polychrome radiation from a monochrome or polychrome laser light source of information 
43 proceeds into the input optical fiber 42 and then is collimated by the collimator 44. Further, the parallel beam of 
radiation being reflected from all hypotenuse sides of the prisms 33, comes onto the cylindrical Fourier-objective 16 
which focuses light into one hole or the matrix of holes 45 of the visualizing diaphragm 17. As the objective 46 is located 
towards the hole 45 closer than the focal distance, the light passing through this objective falls on the output optical 
fiber 47 and is registered by the registration of information device 48 which in the case of fluctuation of a signal from 
a nominal value feeds a signal to the information source 43. If the control device 6 applies a voltage to the control 
electrodes 9 of the line modulators 3, the diffracted light beam is blocked by the visualizing diaphragm 17. and light 
does not enter the output optical fiber 47. It is known that the sinusoidal phase grating at a phase incursion equal to 
4.82 radian removes 100% of light from the zero order. The inevitable noises originating after the transmission of light 
through the first line modulator 3 are removed from the zero order by the second and the third modulators 3 as it is 
described above. Thus, high contrast of the optical switch Is achieved. Apparently the device can wori( as an attenuator 
of a light flux in the case of regulating the voltage incoming to the electrodes 9. 

[0112] In another embodiment (Fig. 9), the device operates as follows. In the previous variant of the embodiment, 
the opaque visualizing diaphragm 17 has the matrix of holes 45 transmitting radiation of a plus-minus first and/or 
another higher order of diffraction and the visualizer 4 for each line modulator 3 is made in such a way that the objective 
46 focusing light on the output optical fiber 47 is located opposite to each matrix of the holes 45. Thus, the device 
functions as a filter of light frequencies. This is a result of the fact that the position of the highest orders of diffraction 
on the visualizing diaphragm 17 will be different for different light frequencies. The perception devices 5 arranged 
opposite to each hole 45 will register different light frequencies. 

[0113] In another embodiment of the invention (Fig. 6d), the device operates as follows. The light from the optical 
lighter 1 passes one or several sides of prisms 33 of the line element 13 at an angle, less than 90 degrees. In the 
absence of a relief on the line modulators 3. the light falls on the Fourier-objective 16 and is focused on the visualizing 
diaphragm 17 blocking light of the zero order of diffraction. The visualizing diaphragm 17 covered with the mirror is 
applied parallel to the free side of the prism 33 of the line modulator 3. and light with displacement from the initial optical 
axis after several reflections fmally falls perpendiculariy to the first ft-ee leg side of the prism 33 of the line element 13 
and then - into the perception device 5. If one or several modulators 3 are switched on, the part or all light from the 
zero order is transfen-ed into the highest orders on the phase plane located in the plane of the visualizing diaphragm 
17 and falls on the light-absorbing device 49 or on the second perception device 5. The first perception device 5 in this 
case is not lightened. Thus, a dari< field In the first perception device 5 and a light field in the second perception device 
5 conrespond to a relief record in the line modulator 3. If the line modulators 3 are turned out. the first perception device 
5 is spotlit, and the second perception device 5 is not spotlit. This device can operate at a bright sunlight as a two- 
sided panel or a direct view display, and also in the case of the usage of the lengthy optical lighters 1 described above. 
[0114] In another embodiment, the device operates as follows. In order to improve the contrast and effectiveness of 
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the line modulator 3 in the line element 13 the combs* teeth 19 and 20 are covered with the continuous dielectric mirror 
40 in such a way that light falling on the transparent gel-like layer 8 in case of a failure of the full Internal reflection 
passes through the transparent gel-like layer, reflects from the continuous dielectric min-or 40 and again passes through 
the transparent gel-like layer 8. In the absence of the modulator 3 on the hypotenuse side of the prism 33, the hypot- 
enuse side Is covered with a common mln-or. In this case, the light falling on the side at an angle less than the full 
internal reflection angle falls into the visuallzer 4. 

[01 15] In another embodiment the device operates as follows (Fig. 6f). Light from the optical lighter 1 , being reflected 
from the mln-or visualizing diaphragm 17 falls on the Fourier-objecUve 16. Then the light modulated by the line modu- 
lators 3 reaches the last free leg side of the prism 33 of the line modulator 3. As this leg side is covered with the common 
minx)r 50. the light passes In the reverse order to the optical lighter 1 in the absence of a relief. If there is a relief record 
on at least one of the line modulators, then the highest orders of diffraction fall on the projection lens 22 though the 
slits of the mirror visualizing diaphragm 1 7. Thus, light on one line modulator 3 diffracts twice improving sensitivity and 
contrast of the line element 1 3. In the example represented on Fig. 6f, light diffracts four times, which results In almost 
ideal contrast of the screen image. 

[01 16] The gel-IIke layer for the electrooptical converter according to the present invention is a product of the reaction 
of the components of the gel-IIke composition which includes polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]mSi 
(CH=CH2)3 with the molecular mass of 10000-16000 and viscosity of 800-1000 centistokes, ollgohydrideslloxane 
(CH3)3SiO{[(CH3)2SiO][CH3SiO(H)]}Si(CH3)3 as a cross-linking agent, with hydride groups content of 10-15 % and 
viscosity of 50-100 centistokes. polymethylsiloxane fluid (CH3)3SIO[(CH3)2SiO]Si(CH3)3 as a plasticizer with viscosity 
of 5-20 centistokes. 0,1% solution of chloroplatinic acid in an organic solvent or its complex with tetravinylsilane as a 
catalyst of hardening, In the following proportion (mass parts): polyvinylsiloxane - 100, oligohydrldesiloxane - 15-25. 
polymethylsiloxane fluid - 1 50-300, 0, 1 % solution of chloroplatinic acid in the organic solvent or its complex with tetrav- 
inylsilane - 0,3-2. This gel-IIke layer does not require a presence of moisture during the gel formation and does not 
also require a containment hermetically sealed from moisture in operation. 

[0117] The method of preparation of the gel-like layer for the electrooptical converter includes mixing of 100 mass 
parts of polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]^Si(CH=CH2)3 with a molecular mass of 10000-16000 and vis- 
cosity of 800-1000 centistokes with 15-25 mass parts of oligohydridesiloxane (CH3)3SiO{[(CH3)2SIO][CH3SiO(H)]}Si 
(CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 centistokes. After mixing 150-300 mass parts 
of polymethylsiloxane fluid (CH3)3SIO[(CH3)2SiO]Si(CH3)3 with viscosity of 5-20 centistokes Is added. After the repeat- 
ed mixing 0,3-2 mass parts of 0,1% solution of chloroplatinic acid In the organic solvent or its complex with tetravinyl- 
silane Is added. Then the resulting composition is mixed and applied to the electroconducting transparent layer as a 
layer of a uniform thickness, preferably, on the expiry of 1-20 min after the end of mixing. 

[01 1 8] Another embodiment of the method of preparation of the gel-like layer for the electrooptical converter includes 
mixing of 100 mass parts of polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]^Si(CH=CH2)3 with molecular mass of 
10000-16000 and viscosity of 800-1000 centistokes with 15-25 mass parts of oligohydridesiloxane (CH3)3SiO{[ 
(CH3)2SiO][CH3SiO(H)]}Si(CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 centistokes. After 
mixing. 150-300 mass parts of polymethylsiloxane fluid (CH3)3SIOt(CH3)2SIO]SI(CH3)3 with viscosity of 5-20 centis- 
tokes is added. After the repeated mixing 0,3-2 mass parts of 0. 1 % solution of chloroplatinic acid in the organic solvent 
or its complex with tetravinylsilane is added. Then the resulting composition is mixed and applied to the electrocon- 
ducting transparent layer 7 as a layer of a uniform thickness after the end of mixing. Then the obtained structure Is 
covered with an additional plate 51 with an optical flat surface, and the thickness of the transparent gel-like layer 8 is 
flattened by the main spacers 52, arranged between the transparent electroconducting layer 7 and the additional plate 
51 (Figs. 13, 14). Then the obtained construction is placed into the oven and kept at the temperature of 70-90*'C for 
about 2-4 hours. Then the additional plate 51 is separated, and the gel-like layer is covered with the second support 
11 with the control electrodes 9 and the ground electrodes 10 applied to it. the electrodes being covered with the thin 
protective dielectric layer 37. while the air gap 12 is assigned by the additional spacers 53, which are bigger than the 
main ones 52. The additional plate 51 is preferably made of glass. 

[0119] Another variant of the method of preparation of the gel-like layer for the electrooptical converter includes 
mixing of 100 mass parts of polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]^Si(CH=CH2)3 with the molecular mass of 
10000-16000 and viscosity of 800-1000 centistokes with 15-25 mass parts of oligohydridesiloxane (CH3)3SiO{[ 
(CH3)2SiO][CH3SIO(H)]}Si(CH3)3 with hydride groups content of 10-15 % and viscosity of 50-100 centistokes. After 
mixing. 150-300 mass parts of polymethylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 with viscosity of 5-20 centis- 
tokes is added. After the second mixing. 0.3-2 mass parts of 0.1% solution of chloroplatinic acid In an organic solvent 
or its complex with tetravinylsilane is added. Then the resulting composition is mixed and applied to the electrocon- 
ducting transparent layer 7 as a layer of a uniform thickness after the end of mixing. Then the obtained structure is 
covered with an additional plate 51 with an optical flat surface, and the thickness of the gel-IIke layer 8 Is flattened by 
the main spacers 52. arranged between the transparent electroconducting layer 7 and the additional plate 51. Then 
the obtained structure Is placed into an oven at the temperature of 70-90*»C for approximately 1-2 hours, then it is 
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cooled down to ambient temperature. After that the additional plate 51 is separated. Then, the geNike layer 8 located 
on the transparent electroconducting layer 7 is again placed into the oven and kept at the temperature of 70-90°C up 
to complete cross-linking of the gel for about 1-3 hours (Figs 13, 14). 

[0120] In another embodiment, the application of the layer is carried out by a consecutive application (by pouring) 
5 of one or some of additional gel layers on the first or the previous cross-linked and cooled gel layer. 

[0121] In another embodiment, the gap is defined by the main spacers 52 after complete cross-linking, contraction 
and cooling of the gel down to ambient temperature (Fig. 15). 

[0122] In another embodiment, the additional plate 51 is covered with an antladhesive layer. Preferably a surface- 
active substance, e.g. sulfanol-n is used as an antladhesive layer. At the beginning, a diluted solution of sulfenol-n in 
10 acetone or water is prepared. Then the solution is filtered twice to remove the particles of low solubility. During vapor- 
ization of the solution applied to the additional plate 51, a thin antiadhesion layer remains on Its surface. Further, the 
antladhesive layer is heated for one hour at 40** C. The use of the antladhesive layer allows to obtain the quality of the 
layers up to 100%. 

[0123] Besides, the additional plate is preferably treated with plasma or other clearing irradiation by known methods. 

15 [0124] The composition for the realization of the method of preparation of the gel-like layer for the electrooptical 
converters includes polyvinylsiloxane (CH2=CH)3SiO [(CH3)2SiO]n,Si(CH=CH2)3 with molecular mass of 10000-16000 
and viscosity of 800-1000 centistokes. oligohydridesiloxane (CH3)3SiO{[(CH3)2SiO][CH3SiO(H)]}Si(CH3)3 as a cross- 
linking agent with hydride groups content of 10-15% and viscosity of 50-100 centistokes. polymethylsiloxane fluid 
(CH3)3SiO[(CH3)2SiO]Si(CH3)3 as a plastidzer with viscosity of 5-20 centistokes. 0.1% solution of chloroplatinic acid 

20 in an organic solvent or its complex with tetravinylsllane as a catalyst of hardening. The ratio of the mixture's components 
is the following (mass parts): polyvinylsiloxane -100, oligohydridesiloxane-15-25, polymethylsiloxane fluid - 150-300, 
0.1% solution of chloroplatinic acid in the organic solvent or its complex with tetravinylsilane - 0.3-2. 
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Example 1. 



[0125] Polyvinilsiloxane (100 mass parts) and the cross-linking agent oligohydridesiloxane (20 mass parts) are 
mixed. After premixing, 150 mass parts of polymethylsiloxane fluid is added and the composition is thoroughly mixed 
again. Then 1 mass part of 0,1% solution of chloroplatinic acid in the organic solvent (isopropyl alcohol) is added. The 
composition is thoroughly mixed within 5 minutes and applied to the electroconducting transparent layer on the expiry 

30 of 10 minutes after the end of mixing. 

[01 26] The device according to the present invention can be made as follows. The prism 33 (or the transparent plane- 
parallel plate 41) and the second support 11 can be made of glass, the transparent electroconducting layer 7 can be 
made of indium oxide, the transparent gel-like layer 8 is made in the form of polyorganosiloxane gel. The electrodes 
9 and 10, the combs' teeth 19 and 20. and the contacts 35 and 36 can be made of aluminum, chrome, molybdenum. 

35 The dielectric layers 34, 37 and 38 can be made of silicon nitride. Standard units and blocks can be used as the 
remaining elements and blocks. The wavelength of light depends on the particular application and can be selected, 
for example, in a visible range of a spectrum. It is possible to select the air gap 12. for example, of 5 ^m, and the width 
of the transparent gel-like layer 8. for example, of 30 ^m. The width of the above-mentioned electrodes 9 and 10, the 
teeth 19 and 20 can be varied from about 0.1 \im up to about 0.01 \im. The electric parameters used in the modulator 

40 3, can be selected, for example, as follows: bias voltage is 50 Volt, signal voltage is 15 Volt, Impulse of corrective action 
is 5 Volt, the period of signal sequence is 10 microseconds, 

[0127] Fig. 10a shows the typical time oscillogram of modification of the relief depth, A (t) (in relative unites) on the 
transparent gel-like layer 8 depending on the action of electric impulse Ui with duration of one microsecond. Fig. 10b 
shows the oscillogram of time modification of the depth of the relief A (t) upon the duration of the electric impulse Ui 

45 of two microseconds. The gap 12 is 3 microns and the width of the teeth 19 and 20 Is two microns in both cases. 

[0128] For example, semiconducting lasers or copper vapour lasers, or gold vapour lasers, or strontium vapour 
lasers, as well as gaseous lasers and thermal light sources can be used as the light source 14. 
[0129] The optical parameters of the components are calculated by common methods. Two elementary calculations 
for the monochrome line element 13 with two prisms 33 (Example 2) and for the three-colored line element 13 with 

50 four prisms 33 (Example 3) are given below. The dispositions of the cylindrical objectives are selected to be different. 

Example 2. 

[01 30] Input parameters for calculation (Fig. 1 1 ) are the following. The size of the edge of the leg lateral side of the 
ss triangular prism 33 with the base In the form of a rectangular isosceles triangle is equal to p. The angle of divergence 
of radiation in the air is 9. The index of refraction of the medium is n. The wave length of light In the air is X^. The 
maximum used order of diffraction Is N (±1,...,±N). We suppose that di=d2=d/2 (Fig. 11). 
[0131] Let us enter the general formulae for performing calculation. 
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[0132] The size of the visualizing diaphragm 17 is equal to a linear distance between the neight)our orders of dif- 
fraction (in particular between 0-th and 1-st), 

h=p/(2N+1) (1) 

[0133] The angle of radiation divergence in the medium is equal to e/n 
[0134] The wavelength in the medium Is /n. 
[0135] The distance 

d=hn/e-p= p(n/((2N+l ) e)-1 ) (2) 
[0136] The angle of divergence between the neighbour orders of diffraction 

a=(X,/n)a^ (3) 
[01 37] In order to avoid overlapping of the neighbour orders of diffraction 

a=h/(d 1 ■t-p)=2h/(d+2p) (4) 
[0138] Taking Into account (2). (3) and (4), the reduced period of a microrelief is 

X^=X^ (d+2p)/(2nh)= (1/e +{2N+1)/n)/2 (5) 
[0139] The physical period of the microrelief is 

30 

Am = ^m^2 = (1/9 +(2N+1)/n)/ V2 (6) 
[0140] The focal distance of the lens in the medium is 

fpd+p=pn/((2N+1)e) (7) 
[0141] Focal distance of the lens in the air f= fp/n, 

f=fp/n=p/((2N+1)e) (8) 

45 [0142] Let us give a concrete example of performing calculation using the following parameters: 

e = 0.05. X^= 0.56 ^im, p=0.4 mm, n=1.59. N=2 

50 [0143] According to (2), the distance d=hn/e-p= p(n/((2N+1) e)-1)=2.14 mm, 

[0144] According to (1 ), the size of the visualizing diaphragm h= p/(2N+1 )=80 microns. 
[0145] According to (6), the physical period of the microrelief on the side of the prism 

« 0.707 X^ (1/9 +(2N+1)/n)= 9.16 microns (109 mm*^ ). 
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Example 3. 



[rsT) "^P'^"'"*' ^-^^^^ °f calculation of the three^lored line element 13 with four prisms 33. 

angle of diveraence is esmax/fi ft a \ tk« . ^ «"i wiore are equal to ©d, Bg, Op correspondingly. The maximum 

pe5,endiSj:r^So: oMhTS'bea^^^^^^ ""TSrmTr ^^'^h "'"'^ on 

physical period of the microrelfef on thTl LVtS^^prfeisV IT ^^^^ TwI?'* correspondingly). The 

«..espondingly).Thedistancefron,thevisua,iz^^^^^ 

[0148] The Size of perpendicular Sides Of the prisms (see. Fig 12) is ^«on .5 i>ngiven>. 

t=(AB)=P«. 

[01491 The total overall height of the pixel is 

d=2t+w=2p/3+w. ^.jQj 
I0150J The complete optical path from the visualizing diaphragm to the input side (ABCDEFL) is 

S=5t-HW=Sp/3'HV ^^^j 

rpaL':r%\t:Lro-r^^^^^^^^^ 

h=p/(2N+1) 

[01 52] The angle of radiation divergence in the medium is equal to e/n 

[01 53] The wavelength in the medium is X,/n. 

[0154] The maximum optical path defined by the divergence Is 

s=h/(e/n)= hn/e =pn/((2N+1 )e) (^3j 
[0155] Taking into account (11) 5p/3+w= pn/{(2N+1)0). I.e. the maximum magnitude of w Is 

w=p(n/((2N+1)e)-5/3) ^^^j 
[01 56] The conresponding overall size of the pixel from (1 0) is 

d= 2p/3+w= p(n/((2N+1 )e)-1 ) (^4gj 
[0157] Takinglntoaccount{14MhedistancefromthegratingDtothevlsuallzingdiaph 

SD=2t+t/2+w=5t/2+w=5p/6+w= p(n/((2N+1 )e)-5/6) (-,50) 
[0158] Takingintoaccount(14).thedistancefromthegratingEtothevisualizingdiaphragm(^^^^^ 
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SE=3t+t/2+w=7V2+w=7p/6+w=p(n/((2N+1)e)^6) (isej 
' SI ^'^'^"'^^ '^"^ "'^ F to the VsuaHzing diaphragm (ABCDEF, for X, is 



to 



»5 



SF=4t+t«+w=9t/2+w=9p/6+w=3p«+w= p(n/((2N+1)e)-1/6) 
[0160] The angle between the neighbour orders of diffraction Is 



(15F) 



«=(^i"')'^n (16) 
[0161] In order to avoid overiapping of the neighbour orders of diffraction 



a=h/s, 



25 



30 



10162] According to (16) and (17). the reduced period of the miaorellef i 

Aw =8, Xi/(nh) 

[0163] Taking into account (12). the reduced period of the mlcrorelief is 

^m=Si A.,(2N+iy{np) 



(17) 



(18) 



(19) 



40 



35 ^mD= So (2N+iy(n p) = (1/e-(5/6)(2N+1)/n) 

^mE= Sg (2N+1 )/(n p) = (1/e-(3/6)(2N+1)/n) (^g^j 
\nF= Sp ^ (2N+iy(n p) = (1/e-(1/6)(2N+1)/n) (19Pj 

<s [0166] The Physical period of the ^.^cZ^TJ^Tlr^ Sl^'^Z ' ' ™" 

A„=X„V2 

50 or taking into account (19) for different wavelengths 

AinD=*-mD'»'2=XoV2(1/e-(5/6X2N+1)/n) (21D) 

55 

^nE= \nE^2 = V2 (1/e-(3/6K2N+1 )/n) (21E) 
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^mF= ^mF>'2 = V2 (1/9-(1/6K2N+1 )/n) (21 p) 

[0167] Taking into account (14). the focal distance of the lens in a plastic is 

fp= t+w = p/3+p{n/((2N+1 )e)-5/3)= p(n/((2N+1 )Q)-4/3) (22) 
[0168] The focal distance of the lens in the air is f = f= fp/n, 

f= yn= p{1/((2N+1 )e)-4/(3n)) (23) 

[0170] According to (14A). the overall height of the pixel is equal to 

d= 2p/3+w=p{n/((2N+1)e)-1)=1.417 mm. 

[01 71] According to (1 2), the size of the visualizing diaphragm Is h=p/(2N+1 )= 80 jtm 
According to (21 ). the physical period of the microrelief on the sides of the prism Is 

= Xi(28.28-[5.3.iri.0377); 

AmD = ^D^2 (1/0-(5/6)(2N+1)/n) = 13.85 urn (72.2 mm*'') (red). 

^mE = V2 (1/e-(3/6)(2N+1Vn) = 11.33 urn (88.3 mm*' ) (green). 

A^P= Xp V2 (1/e-(1/6)(2N+iyn) = 10.89 urn (91.5 mm*') (blue). 
[01 72] According to (22). the focal distance of the lens in the plastic is 

fp= P(n/((2N+1)e)-4/3) = 1.28 mm. 

[01 73] According to the formula (21 ) and to the example it is obvious that In the given construction of the line element 

the penod of gratings .s determined mainly by the angle of divergence and by the wavelength of light 

[0174] Thus, in the claimed electrooptical converter, the quality of the output signal on the device nprcpntinn inn thie 

signal Is higher, than In the prototype. Thus, the set of distinctive features of' he ^eXtiifcon^^^^^^^^ 

the modem technological level, to provide a device for a television Information imaging a recordinrdevS^^^ 

SnSTtl^^^^^^^^^^ 
Claims 

1. An electrooptical converter comprising sequeritially located on the optical axis: at least one optical lighter a trans- 
parent support or transparent supports, each in the form of at least one plan-parallel plate or^t leasroneS!^ 
Of full .ntemal reflection, at least one line modulator, at least one visualizer. a perception device and at leLt o^ 
control device. >«herein each line modulator comprises a transparent electroconducfng layer SpSi to hTJan^ 
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20 



relation. A^^^eth ^ v2 \ I o^^^ wherein X^ ^^ is a wave length of the lenqthv liaht sourceTnri « nn roHil . 
10000-16000 and viscositv of Bon ifuv? .^^^ {{CH3)2SiO]„Si(CH=CH2)3 with molecular mass of 

The device according to daim 1 . wherein the system of the parallel ribbon control and ground electrodes is aoolied 
Set^fs ,nH r e'ectrically connected by the contacts wit^ the corres^^nrg ribSJ 

iarametei ^ ^'^ '^^'^ ^ '^^^ ^ «di"st«ble electrS 

^' toThflT ««»"«"9 to 1. Wherein the system of the parallel ribbon control and ground electrodes Is aDolied 
Ita': aSS^C'r^JndS^^^^ thin dielectric layer of a uniform thickness to which mtSmbs' gS 
SSrSerand aVr^vTd 1^^^^^^^^^ 
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mo.n f ^ . ^ • P^'^'epto" device contains a projection lens, a system of mirrors, a 

Z^lc °i ^ ^''^ '^^^''^ "'^ oP««' "ghtere and three control 

devices, corresponding to red. green and blue optical lighters and connected electrically by the outputs with the 
color commutator connected by one output to each line modulator, by three outputs - to three ojcal lighters 

Tn .S;^ ^fT t °" """^ ■ '"^ ""^^"^ °' transparent support in made 

nthefon^ofatieast one tnangular prism of full internal reflection.each line element containsthreeH^^^^^ 
to be switched on simultaneously, each modulator has the period of order of the pairs of control teeth and ground 
»^tr^ coiresponding to each of three colors, three optical lighters are arranged in parallel to each other, and 
?ux S2 m» „1 corresponding color falls perpendiculariy to the corresponding line modulator, while the light 

ohteci ^;^iLT "^"^ '^^'^^ '° ""^ °" « fro"* the Fourier- 

objective, while the opaque visualizing diaphragm blocks or transmits radiation of the zero order of all three colors. 

2^rI^'ZT^''^"!^ ^""x ^ ■ "^"""^^ •'P*'^' "9htere and three control 

devices, corresponding to red. green and blue optical lighters and connected electrically by the outputs with the 
color commutator connected by one output to each line modulator, by three outputs - to three optical lighters 

line modulators with three vanous spatial periods of order of pairs of control teeth and ground teeth X« V A„ 
'^^IT!!^ the waves of light of red, the green and the blue optical lighters, while ail three line mSluteto^ 
switched on sequenba My ,n time are located on the optical axis in such a way that the line modulator with the 
greater wave length is located on a greater distance from the Fourier^jecUve. 

1 0. The device accordirig to claim 1 , wherein each transparent support Is made in the form of N triangular prisms with 
a rectangular tnang e as the basis sequentially optically conjugated by the equal leg lateral sides, while the line 
modulators are applied to all or to some of hypotenuse lateral sides; while one leg lateral side of the first prism 
^f«^2f ? t° at least one optical lighter, and one leg lateral side of the last prism has a free surface 

JZ^t!^ f least one visualizer. while these sides are located perpendiculariy to the optical axis, and the light 
from the optical lighter falls on all hypotenuse sides at the angle bigger than the angle of full Internal reflectiSn 
and the line modulators have equal or different spatial frequencies of the combs' teeth. 

The device according to claim 10. wherein the device comprises M line elements, arranged in the form of a linear 
ITr^t « J thiTJlf,^"^? support of each of the line elemente consisting of an even number of prisms, wherein the 
firet and the last free leg lateral sides of the line elements located in parallel planes or in one plane are directed 
correspondingly to the matnxes of M monochrome, threenxjiored or multi-colored optical lighters and to the matrix 
Of M monochrome, three-colored or multi-colored visualizers correspondingly. 

The device according to claim 11. wherein the perception device is made in the form of a transparent or mat or 
photosensitive, or thermo-sensitive material and is arranged after the matrix of visualizers on the optical axis." 

The device according to claim 10, wherein the lengthy light source is designed in the form of an optical fiber or a 
matnx of optical fibers, by one side connected to a monochrome or polychrome laser light source of information 
and optically conjugated with the prism which is met first on the way of the light transmission by the other side 
while each optical fiber is optically conjugated to one or several pixels of each line modulator, and the prism last 
met on the way of light transmission is conjugated to one visualizer or a matrix of visualizers, wherein the opaque 
viaiahzing diaphragm contains one hole or a mafrix of holes with an aperture transmitting the zero order of light 
drffractior,. while the objective is located on the optical axis after that hole or a matrix of holes on a distance less 
than focal one. and the objective focuses light on the output optical fiber connected on the other side to the per- 
ception device of the light infomiation, and the signal voltage is applied to all line modulators synchronously or in 
a three-phase time mode, or in a multiphase time mode, said voltage is sufficient for creation of the optimum depth 
lighter.^ "«<*"'atton equal to 4,82 radian, and the perception device is electrically connected to the optical 

14. The device acconling to claim 10. wherein the lengthy light source is designed in the form of an optical fiber or a 
matrix of optical fibers, by one side connected to a monochrome or polychrome laser light source of information 
and optically conjugated with the prism which is met first on the way of the light transmission by the other side 
wMe each optica fiber has an optical contact with one or several pixels of each line modulator, and the prism last 
met on the way of light transmission is conjugated to one visualizer or a matrix of visualizers. wherein the opaque 
visualizing diaphragm contains one hole or a matrix of holes with an aperture transmitting radiation of first and/or 
another higher order of light diffraction, confrolled by pixel electrodes, while the visualizer for each line modulator 
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and the signal voltage is applied to ariine jiSula to^ ii^^h ^ 

multiphase time mode sufficient for crea on o^^ e S^^um oMK ° k " ^ ^^-^^-P^ase time mode, or in a 
and the registration device otthe light intorai^isT^^^^ 

X™cet^argti°;nTr^^^ 

met on the way of the light transmfeslTar^rt thl ^ ! ,^^^ ^ °' P"^'" °^ ""e element first 

diffraction is covered a minor Z^^S?. .! I^f^ "locking light of zero order of 

last met on the way of light transmission ^^ilthlo L °' ^''^ P^^m of the line element 
at the Side Of visuLn'g diaZTm Slott"^^^^^^ 

'\?;rr:dwrrc:;:ru:r^^ 

all hypotenuse Sides Of pds^.atdor^Srmri^r^^^^^^ 

''^^e^rrsjs^mTr'''^'"^ 
"•"ietreXxr;rr^^^^^^^ 

visuallzer, the perception device, three conJLevfces L^IS^ ^ ^ "modulator, at least one 

control devices electrically connecterbXouJo.^^ to t^r^.n ^ ^"'^ °P«^' "sMers. the 

modulator, and by three outputs Tthral opSthte^ ^f^ ^mmutator connected by one output to the line 
to the means of scanning while the I ne mSSL?.« sequentially switched on by it. and by the fifth output - 
».e transparent ^^^ Cll^^l^X,:^'::::^^^^^^ layer applii to 

system of i parallel ribbon control electrodes andTound 1^.^ ■ - S®'-*"** 'ay«^- and the 

and located withagap above the trans3nTaP^l»T. ^^f^^- «PP"«* ^ "^e second support in one plane 
suppoH forms the^e element a^^d^ XCf^^^^^^^^^ 

vertible lens sequentially located on the optical axis StefteSti .r^!^?^ ^""^ ^"'^ "■9'^«"9 

of light pulses recurrence is equal to the SnrtlZ;JS of^h ' ^ ^^'^ °^ continuous, and the frequency 

and the visualizing diaphragrn sequentiallv loTt^ * T ? ' ^ '"'='"des the Fourier-objective 

three colors falls ^LuTJ^X^^^S^'^r^lTT^^^^^^^ ""'^ °' 

are electrically connected to the periodic sS of tl^. S^t^^^^^^^ ZT' 'h^ ?"~" 

connected to the periodic stmcture of the grou^STteeth f^pLrh f 1 electrodes are electrically 

looklike twoconducting combs Isolated fromSoS^wSe^ Tk' ''^^'^'^^^ electrodes 

light sources, and the period of order for the oaS S fltK ^ ""^'^ P^'^"^' «° ^ 'engthy 

to the relation: ^ V2 X,.,,, „ / i Xe ^ Tj k ^"f ^T™* ^ ^ determined accorting 

andbluecolors^rx,,,.I«Sr/imTm;^^^^^^ 

IS detem,ined according to the condition of overiapping Tzero ord^ of ''"^ 

control electrodes of the line modulatorfbnns the S^an/d^.h^^^^^^ ♦►'e voltage on the 

is made on the base of polyvinylsilo,3 fCH -^^^^0 rfou ? i^^^^^ 

10000-16000 and viscosity^f'^S-lSr.int Ste^^ molecular mass of 

(CH3)3 v^th hydride g^up^r content of^^S^Jr^^^^^^^^ 

"•:^:r:?;tTorr;tTer^^^^^^^^ 

perception device, and further comprise^atSonel^A^m -nolulator. at least one visuallzer. the 

transparent electrocondu«^ing layer appT^ to ^ ^~S2inor„; T ""^ 

being covered with the transparent geMiSaver a^«^fl?? transparent support, the electroconducting layer 
electrodes, applied in one ptene to the se»S sudS^^^S h ' ' """^ ^'^'^'^^^ ^"'^ g™""^ 

gap above the transparent gel^ike layer S3 etK.i^^ ^^ L"^ *° ^^^'^ ""^ modulator and located with the 
parent support together wlthCSSng at^a^^^^^ with the control device, wherein each trans- 

consists of the lengthy light source and nnh«„ '""^"'^^^ fo""s the line element; while the optical lighter 
the Visuallzer incluLmff^oun^iS^^^^ 

the light sounre is pulse or continuous! and the fraL^^^^^^^^ 
ofthe.™g.theop«callighter.sa.;gedr:u'r^^^^^^^^ 
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plate, to the transparent electroconducting layer, to the transparent geNike layer, to the air gap at an angle less 
than 90 degrees, while the ribbon control electrodes are electrically connected to the periodic structure of the 
control teeth, and the ground electrodes are electrically connected to the periodic structure of the ground teeth, 
for each line pixel the teeth together with the electrodes look like two conducting combs Isolated from each other, 
while the combs' teeth are located In parallel to the lengthy light source and are covered with a continuous thin 
dielectric mirror reflecting light of the corresponding wave length, and the period of order for the pairs of control 
teeth and ground teeth Xteeth 's determined according to the relation: Xteem ^ ^2 X^^Q^,^ min / Odiv max. where X^jg^^t is 
a wave length of the lengthy light source and a^^^. (in radians) is a divergence of the radiation of the light source 
in a direction perpendicular to the combs' teeth, and the gel-like layer is made on the base of polyvinylsiloxane 
(CH2=CH)3SiO [(CH3)2SiO]n,Si(CH=CH2)3 with molecular mass of 10000-16000 and viscosity of 800-1000 can- 
tistokes. oligohydridesiloxane (CH3)3SiO{((CH3)2SiO][CH3SiO(H)]}Si(CH3)3 with hydride groups content of 
10-15% and viscosity of 50-100 santistokes. 

20. The gel-like layer for the electrooptical converter, wherein It Is a product of the reaction of the components of the 
gel-like composition which includes polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]mSi(CH=CH2)3 with the molecular 
mass of 1 0000-1 6000 and viscosity of 800-1 000 santistokes, oligohydridesiloxane (CH3)3SiO{[(CH3)2SiO](CH3SiO 
(H)]}Si(CH3)3 as a cross-linking agent, with hydride groups content of 1 0-1 5 % and viscosity of 50-1 00 santistokes, 
polymethylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 as a plasticizer with viscosity of 5-20 santistokes, 0,1 % 
solution of chloroplatinic add in an organic solvent or its complex with tetravinylsilane as a catalyst of hardening, 
in the following proportion (mass parts): polyvinylsiloxane - 100. oligohydridesiloxane - 15-25, polymethylsiloxane 
fluid - 1 50-300, 0, 1 % solution of chloroplatinic acid in the organic solvent or its complex with tetravinylsilane - 0.3-2. 

21 . The method of preparation of the gel-like layer for the electrooptical converter comprising mixing of 1 00 mass parts 
of polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]n,Si(CH=CH2)3 with a molecular mass of 10000-16000 and viscos- 
ity of 800-1000 cantistokes with 15-25 mass parts of oligohydridesiloxane (CH3)3SiO{[(CH3)2SiO]ICH3SiO(H)]}Si 
(CH3)3 with hydride groups content of 1 0-1 5% and viscosity of 50-1 00 santistokes and adding 1 50-300 mass parts 
of polymethylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 with viscosity of 5-20 santistokes after the end of mixing, 
then after the repeated mixing 0,3-2 mass parts of 0,1% solution of chloroplatinic acid in an organic solvent or Its 
complex with tetravinylsilane is added, the resulting composition is mixed and applied to the electroconducting 
transparent layer as a layer of a uniform thickness after the end of mixing. 

22. The method according to claim 21 , wherein the composition is applied to the electroconducting transparent layer 
on the expiry of 1-20 min after the end of mixing. 

23. The method according to claim 21 , wherein the resulting composition is applied to the electroconducting transparent 
layer as a layer of a uniform thickness after the end of mixing in the following way: by forming, cross-linking and 
cooling of the first layer, then by applying of one or some of additional gel layers on the first or the previous cross- 
linked and cooled gel layer. 

24. The method of preparation of the gel-like layer for the electrooptical converter comprising mixing of 1 00 mass parts 
of polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]n,Si(CH=CH2)3 with molecular mass of 10000-16000 and viscosity 
of 800-1000 cantistokes with 15-25 mass parts of oligohydridesiloxane (CH3)3SiO{[(CH3)2SiO][CH3SiO(H)]}Si 
{CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 santistokes, adding of 150-300 mass parts 
of polymethylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 with viscosity of 5-20 santistokes after the end of mixing, 
after the repeated mixing 0.3-2 mass parts of 0,1% solution of chloroplatinic acid in an organic solvent or its complex 
with tetravinylsilane is added, then the resulting composition is mixed and applied to the electroconducting trans- 
parent layer as a layer of a uniform thickness after the end of mixing, after that the obtained layer is covered with 
an additional plate with an optical flat surface, and the thickness of the transparent geNike layer is flattened by 
the main spacers, an^nged between the transparent electroconducting layer and the additional plate, then the 
obtained construction is placed into the oven and kept at the temperature of 70-90*0 for about 2-4 hours, then the 
additional plate Is separated, and the gel-like layer is covered with the second support with the control electrodes 
and the ground electrodes applied to it, the electrodes being covered with the thin protective dielectric layer, while 
the gap is assigned by the additional spacers, which are bigger than the main ones. 

25. The method according to claim 24, wherein the resulting composition is applied to the electroconducting transparent 
layer as a layer of a uniform thickness after the end of mixing in the following way: by forming, cross-linking and 
cooling of the first layer, then by applying of one or some of additional gel layers on the first or the previous cross- 
linked and cooled gel layer. 
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26. The method according to claim 24, wherein the additionai plate Is covered vyrith an antiadhesive layer. 

27. The method according to daim 26. wherein a surface-active substance, such as sulfanol-jc. is used as the antiad- 
hesive layer. 

28. The method according to daim 24. wherein the additional plate is treated with plasma or another dearing Irradiation. 

29. The method of preparation of the gel-like layer for the electrooptical converter comprising mixing of 100 mass parts 
of polyvlnylsiloxane (CH2=CH)3SIO[(CH3)2SiO]^Si(CH=CH2)3 with molecular mass of 1 0000-1 6000 and viscosity 
of 800-1000 cantistokes with 15-25 mass parts of oligohydridesiloxane (CH3)3SiO{[(CH3)2SiO]ICH3SiO(H)]}Si 
(CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 santistokes, adding of 150-300 mass parts 
of polymethylsiloxane fluid (CH3)3SiO[(CH3)2SiO]Si(CH3)3 with viscosity of 5-20 santistokes after the end of mixing, 
after the repeated mixing 0.3-2 mass parts of 0,1 % solution of chloroplatlnic acid In an organic solvent or its complex 
with tetravinylsilane is added, then the resulting composition is mixed and applied to the electroconducting trans- 
parent layer as a layer of a uniform thickness after the end of mixing, after that the obtained layer is covered with 
an additional plate with an optical flat surface, and the thickness of the transparent gel-like layer Is flattened by 
the main spacers, an-anged between the transparent electroconducting layer and the additional plate, then the 
obtained construction Is placed into the oven and kept at the temperature of 70-90*'C for about 1-2 hours, then it 
is cooled down to ambient temperature, after that the additional plate is separated, then the gel-like layer located 
on the transparent electroconducting layer is again placed into the oven and kept at the temperature of 70-90*0 
up to complete cross-linking of the gel for about 1-3 hours. 

30. The method according to daim 29. wherein the resulting composition Is applied to the electroconducting transparent 
layer as a layer of a uniform thickness after the end of mixing In the following way: by forming, cross-linking and 
cooling of the first layer, then by applying of one or some of additional gel layers on the first or the previous cross- 
linked and cooled gel layer. 

31. The method according to daim 29. wherein the additional plate is covered with an antiadhesive layer. 

32. The method according to daim 31. wherein a surface-active substance, such as sulfanol-n, Is used as the antiad- 
hesive layer. 

33. The method according to daim 29. wherein the additional plate is treated with plasma or another dearing irradiation. 

34. The method of preparation of the gel-like layer for the electrooptical converter comprising mixing of 100 mass parts 
of polyvlnylsiloxane (CH2=CH)3SIO((CH3)2SiO]^SI(CH=CH2)3 with molecular mass of 1 0000-1 6000 and viscosity 
of 800-1000 cantistokes with 15-25 mass parts of oligohydridesiloxane (CH3)3SiO{[(CH3)2SIO][CH3SiO(H)]}Si 
(CH3)3 with hydride groups content of 1 0-1 5% and viscosity of 50-1 00 santistokes. adding of 1 50-300 mass parts 
of polymethylsiloxane fluid (CH3)3SiOI(CH3)2SiO]Si(CH3)3 with viscosity of 5-20 santistokes after the end of mixing, 
after the repeated mixing 0,3-2 mass parts of 0. 1 % solution of chloroplatlnic acid In an organic solvent or its complex 
with tetravinylsilane Is added, then the resulting composition is mixed and applied to the electroconducting trans- 
parent layer as a layer of a uniform thickness after the end of mixing, after that the obtained layer Is covered with 
an additional plate with an optical flat surface, and the thickness of the transparent gel-like layer is flattened by 
the main spacers, an-anged between the transparent electroconducting layer and the additional plate, then the 
obtained construction Is placed Into the oven and kept at the temperature of 70-90°C for about 2-4 hours, then the 
additional plate Is separated, and the gel-like layer is covered with the second support with the control electrodes 
and the ground electrodes applied to it, the electrodes being covered with the thin protective dielectric layer, while 
the gap is assigned by the main spacers after complete cross-linking, contraction and cooling of the gel down to 
ambient temperature. 

35. The method according to daim 34, wherein the resulting composition is applied to the electroconducting transparent 
layer as a layer of a uniform thickness after the end of mixing in the following way: by forming, cross-linking and 
cooling of the first layer, then by applying of one or some of additional gel layers on the first or the previous cross- 
linked and cooled gel layer 

36. The method according to daim 34. wherein the additional plate is covered with an antiadhesive layer. 

37. The method according to daim 36. wherein a surface-active substance, such as sulfanol-ic. is used as the antiad- 
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hesive layer. 



The method according to claim 34, wherein the additional plate is treated with plasma or another clearing irradiation. 

The method of preparation of the gel-like layer for the electrooptical converter comprising mixing of 100 mass parts 
of polyvinylsiloxane (CH2=CH)3SiO[(CH3)2SiO]^Si(CH=CH2)3 with molecular mass of 10000-16000 and viscosity 
of 800-1000 cantistokes with 15-25 mass parts of oligohydridesiioxane (CH3)3SiO{[(CH3)2SiO][CH3SiO(H)]}SI 
(CH3)3 with hydride groups content of 10-15% and viscosity of 50-100 santistokes. adding of 150-300 mass parts 
of polymethylsiloxanefluid(CH3)3SiOI(CH3)2SiO]SI(CH3)3 with viscosity of 5^^^ 

afterthe repeated mixing 0,3-2 mass parts of 0,1 % solution of chloroplatinic acid in an organic solvent or its complex 
with tetravinylsilane is added, then the resulting composition is mixed and applied to the electroconducting trans- 
parent layer as a layer of a uniform thickness after the end of mixing, after that the obtained layer is covered with 
an additional plate with an optical flat surface, and the thickness of the transparent gel-like layer is flattened by 
the main spacers, an-anged between the transparent electroconducting layer and the additional plate, then the 
obtained construction is placed into the oven and kept at the temperature of 70-90°C for about 1-2 hours, then it 
is cooled down to ambient temperature, after that the additional plate is separated, then the gel-like layer located 
on the transparent electroconducting layer is again placed Into the oven and kept at the temperature of 70-90°C 
up to complete cross-linking of the gel for about 1-3 hours, while the gap is assigned by the main spacers after 
complete cross-linking, contraction and cooling of the gel down to ambient temperature. 

The method according to claim 39, wherein the resulting composition is applied to the electroconducting transparent 
layer as a layer of a uniform thickness after the end of mixing in the following way: by forming, cross-linking and 
cooling of the first layer, then by applying of one or some of additional gel layers on the first or the previous cross- 
linked and cooled gel layer. 



41. The method according to claim 39. wherein the additional plate is covered with an antiadhesive layer. 

42. The method according to claim 41. wherein a surface-active substance, such as sulfanol-n, is used as the antiad- 
hesive layer. 

43. The method according to claim 39, wherein the additional plate Is treated with plasma or another clearing irradiation. 

44. The composition for the realization of the method of preparation of the geWike layer for the electrooptical converters 
includes polyvinylsiloxane (CH2=CH)3SiO [(CH3)2SiO]^Si(CH=CH2)3 with molecular mass of 10000-16000 and 
viscosity of 800-1000 cantistokes, oligohydridesiioxane (CH3)3SiO{[(CH3)2SIO][CH3SiO(H)]}Si(CH3)3 as a cross- 
linking agent with hydride groups content of 10-15% and viscosity of 50-100 santistokes. polymethylslloxane fluid 
(CH3)3SiO[(CH3)2SiO]Si(CH3)3 as a plasticizer with viscosity of 5-20 santistokes, 0,1% solution of chloroplatinic 
acid in an organic solvent or its complex with tetravinylsilane as a catalyst of hardening with the following ratio of 
the mixture's components (mass parts): polyvinylsiloxane - 100, oligohydridesiioxane - 15-25, polymethylslloxane 
fluid - 150-300, 0.1 % solution of chloroplatinic acid in the organic solvent or its complex with tetravinylsilane - 0.3-2. 
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Fig. 7 



35 



EP 1 580 592 A1 




EP 1 580 592 A1 




Fig. 8 



37 



EP 1 580 592 A1 



^ ^ ,_ ,11, ,..|[TTT.-mT,,.,r,rr,.oo,..j 






























10 


. '»'■•: 
^ — Jl 














tms 


















•* J. %t . fr, 
















.».;: aij-s/' 
















y. ».c 

r* :Vv 
















"X. i;: 

i"' f' 

... r 


\ 
\ 















A(t) 



.r/dt soadokH 



Tus 



' ■ n ... 


i .J: 




- •' 






i 




J- 




^5 








1 

i 10 


'1 ■ 
1 ' 


1 y 

IT- 

i; 


K 














I'; 












10 


1 y V 
1.' V 


i ". • 














• 

i; 

t ' \ 


S ^ . ■ / "-^^ 














« . .J,... .„v^ 

ii 
















1 *' 

..... - 


1. 
1? 















2 Vrms: 15.199rTiV 



Fig. 10 



39 




EP 1 580 592 A1 



-3 -2-1 0 12 3 




t3 



21 



14 



Fig. 11 



40 



EP 1 580 592 A1 




Fig. 12 



41 



EP 1 580 592 A1 




EP 1 580 592 A1 



INTERNATIONAJL SEARCH REPORT 



bttexnatianal appHcatbon No. 
PCT/RU 2003/000335 



A. CLASSIFKAIXQM OF SUBJECT MATTER 

G02F 1/01, G02B 26/06, C08L 83/04 

According to tatenoatjanal Patenl ClassificatiQn (IPC) or to both aational rfftiarifi ritttftti and IPC 



FIELDS SEARCHED 



Minmium docameaitation searched (ntiiCTfination system followed by dassifioatioa symbols) 

G02B 26/00-26/10, 27/50, 27/54, G02F 1/00. l/OI. 1/061. 1/29, G03B 21/00, Ol IB 7/00, H04N 5/30, 
5/74. C08J 7/04. 7/D6. C08K ^54, C08L 83/00-«3/08. C23C 14/34 



Documentatton searched other ^^^n i 



1 docum e ntation to the extent that such doonments arc indnded in the fields searched 



EledTosuc data base consulted during the igtemational ataith (name cf database and, when piaeiicablc^ seardi tenns nsed) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, ^th indication, wbisx apprppziBte, of the leleveot passages 



ReievBSi to claim No. 



A 
A 
A 
A 



WO 2001/048S31 A2 (OFTISWirGH AS et aL) 05.07.2001, fbs claims 

RU 2080641 CI (GUSCHO YUJE». et aL) 27.05.1997, tiie claims, fig. 2 

US 58221 10 A (RAD HASSAN DABBAJ) 13.10.1998. tixe claims 

US 5 1 35630 A (NORTH AMERICAN PHIUPS CORPORATION) 
04.08. 1992. the claims 

US 5432280 A (SHIN-ETSU CHEMICVO. CO., LTD.) 11.07.1995, 
the claims 



1-44 
1-19 
1-19 
1-44 

20-44 



I I Fiiztfaer documents are listed in the coxitiiiiiatiQ^ See patent family annex. 



categories of cited dooumoxts: 

"AT d ocai m ftnt defining the general rtate of the art wifaich is not cxamdered 

to be of particular ralevance 
"E" earlier documanl but published on or after the intmmKtir^ n] filing date 
*%r doonmeot ^vhicfa may throw doubts on priority cLuin(i) or vriitcb is 

cited to establiali !}» publicatioa dote of aitothor oitstion or other 

spcdsl reason (as spocaficd) 

"O" document refetring to an oral disolosore. use, adiihittoa or other 
means 

"F* documesnt publi^isd prior to the intoxulional filing date tiut t tt*r than 
the priority dote cA»Mr\r-4 



date sad act mocofliot with the a,., 
the prinoyle or tfaeccy underiying t 

"X** document of particular ralcnwioe^ the claimed ' > T m ' irti <>fl cannot be 
conaidored novel or cannot be considered to invoWe an inventive 
step vt^ien the document is taken alone 

'*Y^ document of particular relewaoo^ the cl #'n i* ^ inve n t ion cannot be 
CMmdeied to involve an inventive step when the documenl is 
cQoobined with one or mora other such documents^ such """Ni witieii 
being obvious to a peison dciUed in tiie art 

documenl member of the sai 



Date of the actnal oompletioa of the intexnational seaiGh 

09 March 2004 (09.03.2004) 



Date of mailing of ttie i«tiTT>nt{miMi search repent 

18 March 2004 (18.03.2004) 



Name and mailing address of the ISA/ 



Facsimile No. 



Authorized o ffi c er 



Tel^honeNo. 



Form PCT/ISA/210 (second sheet) (July 1992) 



43 



